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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATES 

GENERAL STATEMENT 

The Research and Program Management a p p r o p r i a t i o n  funds t h e  performance and management o f  r e s e a r c h ,  t ech-  
nology and t e s t  a c t i v i t i e s  a t  NASA i n s t a l l a t i o n s ,  and t h e  p lann ing ,  management and suppor t  o f  c o n t r a c t o r  re-  
s e a r c h  and development t a s k s  n e c e s s a r y  t o  m e e t  t h e  N a t i o n ' s  o b j e c t i v e s  i n  a e r o n a u t i c a l  and space  r e s e a r c h .  
O b j e c t i v e s  o f  t h e  e f f o r t s  funded by t h e  Research and Program Management a p p r o p r i a t i o n  a r e  t o  (1) p r o v i d e  t h e  
t e c h n i c a l  and management c a p a b i l i t y  o f  t h e  c i v i l  s e r v i c e  s t a f f  needed t o  conduct t h e  f u l l  r ange  o f  programs 
f o r  which NASA i s  r e s p o n s i b l e ,  ( 2 )  m a i n t a i n  f a c i l i t i e s  and l a b o r a t o r i e s  i n  a s t a t e  o f  o p e r a t i o n a l  c a p a b i l i t y  
and manage t h e i r  u s e  i n  suppor t  o f  r e s e a r c h  and development programs, and (3) p rov ide  e f f e c t i v e  and e f f i c i e n t  
t e c h n i c a l  and a d m i n i s t r a t i v e  suppor t  f o r  t h e  r e s e a r c h  and development programs. For Fy 1981, an a p p r o p r i a t i o n  
o f  $1,047,154,000 i s  reques ted .  

More t h a n  22,500 c i v i l  s e r v i c e  pe rsonne l  a t  t e n  i n s t a l l a t i o n s  and Headquar ters  a r e  funded by t h e  Research 
and Program Management a p p r o p r i a t i o n .  
s t r e n g t h  on which t h e  f u t u r e  o f  space  and a e r o n a u t i c s  r e s e a r c h  a c t i v i t i e s  depend. Seven ty- f ive  p e r c e n t  o f  t h e  
Research and Program Management a p p r o p r i a t i o n  i s  needed t o  p r o v i d e  f o r  s a l a r i e s  and r e l a t e d  c o s t s  o f  t h i s  
c i v i l  s e r v i c e  workforce.  About two p e r c e n t  i s  f o r  t r a v e l  which i s  v i t a l  t o  manage s u c c e s s f u l l y  t h e  Agency's 
in- house and c o n t r a c t e d  programs. The remaining amount o f  t h e  Research and Program Management a p p r o p r i a t i o n  
p r o v i d e s  f o r  t h e  r e s e a r c h ,  t e s t  and o p e r a t i o n a l  f a c i l i t y  s u p p o r t ,  and f o r  r e l a t e d  goods and s e r v i c e s  n e c e s s a r y  
t o  o p e r a t e  s u c c e s s f u l l y  t h e  NASA i n s t a l l a t i o n s  and t o  accomplish e f f i c i e n t l y  and e f f e c t i v e l y  N A S A ' s  approved 
m i s s i o n s  . 

This  c i v i l  s e r v i c e  workforce  i s  NASA's most impor tan t  r e s o u r c e ,  t h e  

Each o f  t h e  t e n  NASA i n s t a l l a t i o n s  a r e  ass igned  c e r t a i n  p r i n c i p a l  r o l e s  of  fundamental importance i n  meet ing 
NASA' s  o v e r a l l  program g o a l s .  These r o l e s  r e f l e c t  t h e  i n t r i n s i c  competence of  t h e  i n s t a l l a t i o n s  on t h e  b a s i s  
o f  demonstra ted c a p a b i l i t i e s  and c a p a c i t i e s .  They a r e  summarized a s  fo l lows :  

Ames Research Center:  P r i n c i p a l  r o l e s  a r e  s h o r t  haul  a i r c r a f t  and r o t o r c r a f t  systems technology,  com- 
p u t a t i o n a l  f l u i d  dynamics, p l a n e t a r y  p robes ,  and l i f e  s c i e n c e s .  

Dryden F l i g h t  Research Center :  P r i n c i p a l  r o l e s  a r e  a e r o n a u t i c a l  f l i g h t  t e s t i n g ,  r e s e a r c h  and o p e r a t i o n s ,  
a s  we l l  a s  p r o v i d i n g  a con t ingency  l a n d i n g  s i t e  f o r  Space S h u t t l e  f l i g h t s .  

Goddard Space F l i g h t  Center :  P r i n c i p a l  r o l e s  a r e  t h e  development and o p e r a t i o n  o f  e a r t h  o r b i t a l  f l i g h t  
exper iments  and automated s p a c e c r a f t  t o  conduct s c i e n t i f i c  i n v e s t i g a t i o n s  and demonstra te  p r a c t i c a l  a p p l i -  
c a t i o n s ;  t h e  management o f  t h e  t r a c k i n g  and d a t a  a c q u i s i t i o n  a c t i v i t i e s  f o r  e a r t h  o r b i t a l  m i s s i o n s ;  and 
management o f  t h e  D e l t a  l aunch  v e h i c l e  program. 
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Johnson Space Center :  P r i n c i p a l  r o l e s  a r e  management o f  t h e  i n t e g r a t e d  Space S h u t t l e  program a n d . t h e  O r b i t e r  
development p r o j e c t ;  a s t r o n a u t  and m i s s i o n  s p e c i a l i s t  s e l e c t i o n  and t r a i n i n g ;  Space S h u t t l e  miss ion  p lann ing ,  
o p e r a t i o n  and c o n t r o l ;  and a p p l i c a t i o n  o f  remote s e n s i n g  t o  a g r i c u l t u r a l  assessments  and o t h e r  e a r t h  r e s o u r c e s  
uses .  

Kennedy Space Center :  P r i n c i p a l  r o l e s  a r e  t h e  l aunch  o f  payloads  on expendable l aunch  v e h i c l e s ;  t h e  l aunch  
of  Space S h u t t l e  development and t e s t  f l i g h t s ;  and p r e p a r a t i o n  f o r  t h e  o p e r a t i o n a l  phase  o f  t h e  Space Trans-  
p o r t a t i o n  System. 

Langley Research Center :  P r i n c i p a l  r o l e s  a r e  long  haul  a i r c r a f t  sys tems technology,  emphasizing f u e l  con- 
s e r v a t i o n ,  s a f e t y  and environmental  e f f e c t s ;  ae rospace  s t r u c t u r e s  technology;  environmental  q u a l i t y  moni to r ing  
by remote s e n s i n g ;  and advanced space  systems technology. 

Lewis Research Center:  P r i n c i p a l  r o l e s  a r e  a e r o n a u t i c a l  and space p r o p u l s i o n  technology;  space  communi- 
c a t i o n s  r e s e a r c h  and technology;  space  and t e r r e s t r i a l  energy systems r e s e a r c h  and technology;  and management 
of  t h e  Centaur expendable l aunch  v e h i c l e  program. 

Marshal l  Space F l i g h t  Center :  P r i n c i p a l  r o l e s  a r e  management o f  t h e  Space S h u t t l e  main engine,  s o l i d  r o c k e t  
b o o s t e r  and e x t e r n a l  t a n k  p r o j e c t s ;  management of  NASA’s development a c t i v i t i e s  on t h e  Spacelab and I n e r t i a l  
Upper S tage  p r o j e c t s ;  management o f  l a r g e  automated s p a c e c r a f t  p r o j e c t s  such a s  t h e  Space Telescope and t h e  
High Energy Astronomy Observatory;  exper iments  i n  m a t e r i a l s  p r o c e s s i n g  i n  space ;  and s o l a r  h e a t i n g  and c o o l i n g  
technology development and v e r i f i c a t i o n  f o r  t h e  Department o f  Energy. 

Na t iona l  Space Technology L a b o r a t o r i e s :  P r i n c i p a l  r o l e s  a r e  t h e  suppor t  of  Space S h u t t l e  engine development 
and t e s t i n g ;  r e g i o n a l  e a r t h  r e s o u r c e s  r e s e a r c h  and technology t r a n s f e r ;  and suppor t  f u n c t i o n s  f o r  o t h e r  Govern- 
ment agenc ies  l o c a t e d  t h e r e .  

Wallops F l i g h t  Center :  P r i n c i p a l  r o l e s  a r e  management and launch o f  squnding r o c k e t s  and b a l l o o n s ;  and 
o p e r a t i o n  o f  an ins t rumented  f l i g h t  r ange  f o r  a e r o n a u t i c a l  and space  r e s e a r c h .  

The 1981 budget p rov ides  t h e  n e c e s s a r y  r e s o u r c e s  t o  app ly  t h e s e  in- house c a p a b i l i t i e s  t o  a p p r o p r i a t e  program 
a c t i v i t i e s .  D e t a i l e d  d a t a  on funding requ i rements  i s  provided i n  t h e  s e c t i o n  on each i n s t a l l a t i o n .  A summary. 
d e s c r i p t i o n  o f ,  and t h e  funding r e q u i r e d  by f u n c t i o n a l  ca tegory ,  a r e  a s  fo l lows :  

1. Personnel  and Re la ted  Costs  ($779,991,000): I n c l u d e s  s a l a r i e s  and b e n e f i t s  f o r  NASA permanent and 
temporary c i v i l  s e r v i c e  peop le ,  and f o r  pe r sonne l  o f  o t h e r  Government agenc ies  d e t a i l e d  t o  NASA. This c a t e g o r y  
a l s o  i n c l u d e s  s u p p o r t i n g  pe rsonne l  c o s t s ,  such a s  moving expenses (exc lud ing  t h e  a s s o c i a t e d  t r a v e l  o f  peop le ) ,  
r e c r u i t i n g  and personne l  i n v e s t i g a t i o n  s e r v i c e s  provided by t h e  O f f i c e  o f  Personnel  Management, and t h e  t r a i n i n g  
o f  NASA c i v i l  service employees. 
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2. Travel  ($20,825,000): I n c l u d e s  t h e  c o s t  of  t r a n s p o r t a t i o n ,  p e r  diem, and o t h e r  a s s o c i a t e d  expenses r e -  
q u i r e d  f o r  t h e  d i r e c t i o n ,  c o o r d i n a t i o n  and management o f  a l l  NASA program a c t i v i t i e s ;  f o r  c o n t r a c t  management; 
f o r  f l i g h t  miss ion  s u p p o r t ;  f o r  t r a v e l  t o  o v e r s e a s  development, l aunch  and t r a c k i n g  s i t e s ;  f o r  meet ings  and 
t e c h n i c a l  seminars ;  and f o r  r e l o c a t i o n .  

3. F a c i l i t i e s  S e r v i c e s  ($124,971,000): I n c l u d e s  r e n t a l  o f  r e a l  p r o p e r t y ;  t h e  c o s t  o f  maintenance,  r e p a i r  
and r e l a t e d  a c t i v i t i e s ;  e n g i n e e r i n g ;  c u s t o d i a l  s e r v i c e s ;  minor m o d i f i c a t i o n s  and a l t e r a t i o n s ;  and u t i l i t i e s  
services . 

4. Technical  S e r v i c e s  ($47,496,000) : I n c l u d e s  t h e  c o s t  o f  g e n e r a l  purpose  automat ic  d a t a  p r o c e s s i n g  f o r  
management a c t i v i t i e s ;  t h e  d i s s e m i n a t i o n  o f  s c i e n t i f i c  and t e c h n i c a l  in fo rmat ion  de r ived  from t h e  r e s e a r c h  and 
development programs; educa t ion  and i n f o r m a t i o n a l  programs; shops and o t h e r  e s s e n t i a l  t e c h n i c a l  services.  

5. Management and Opera t ions  Support  ($73,871,000): I n c l u d e s  t h e  c o s t  o f  a d m i n i s t r a t i v e  communications; 
p r i n t i n g  and r e p r o d u c t i o n ;  a d m i n i s t r a t i v e  s u p p l i e s ;  genera l  purpose  m a t e r i a l s  and equipment; t r a n s p o r t a t i o n  
of  equipment and s u p p l i e s ;  medical  s e r v i c e s  and o t h e r  suppor t .  

SUMMARY OF THE BUDGET PLAN BY FUNCTION 

I980 1981 
1979 Budget Current  Budget 

Actual Es t imate  Es t imate  Es t ima t e 
(Thousands of  D o l l a r s )  

Personnel  and Re la ted  709,055 727,176 768,462 779,991 

Travel....................................................... 18,061 19,797 19,005 20,825 

F a c i l i t i e s  Services....................................~*..*. 99,783 113,190 112,353 124,971 

Technical  Services............................................ 42,059 42,288 40,806 47,496 

73,871 65,560 Management and Opera t ions  Support............................ 64,850 62,449 

Total...................................................... ~~ 933,808 964,900 1,006,186 1 ,047,154 
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SUMMARY OF CHANGES FROM THE 1980 BUDGET ESTIMATE TO THE 1980 CURRENT ESTIMATE 

The changes t h a t  have o c c u r r e d  i n  NASA's Research and Program Management p l a n s  i n  t h e  p a s t  y e a r  a r e  sum- 
marized a s  fo l lows :  

1. A n e t  i n c r e a s e  i n  t h e  t o t a l  level  o f  t h e  R&PM p l a n  o f  $41,286,000 which r e f l e c t s  t h e  r e d u c t i o n  i n  
t h e  a p p r o p r i a t i o n  r e q u e s t  th rough  Congress ional  a c t i o n ,  t h e  e f f e c t  o f  c iv i l  s e r v i c e  pay r a i s e s  i n  1980, and 
t h e  p a r t i a l  a b s o r p t i o n  o f  such c o s t  i n c r e a s e s  i n  1980. 

( I n  thousands  o f  d o l l a r s )  

964,900 1980 Budget estimate................................................... 

1980 Appropriation...................~......o...~o.................om.. 959,900 
I n c r e a s e d  pay c o s t s  e f f e c t i v e  October 1979, pursuan t  t o  

Execut ive  Order 12165..................................00000000.00.0. 51,486 
P a r t i a l  a b s o r p t i o n  o f  i n c r e a s e d  pay c o s t s  through sav ings  i n  

Congress ional  action......................................m..........o. -5,000 

personne l  costs.........................................~~~~~.~...... -5,200 

1,006,186 _ _ _ ~  1980 Current  estimate..................,................~.~~~.~.~.. 

2. The number o f  employees i n  f u l l - t i m e  permanent p o s i t i o n s  c u r r e n t l y  planned f o r  t h e  end o f  1980 i s  
22 ,613 ,  an i n c r e a s e  o f  50 above t h a t  shown i n  t h e  1980 budget. 
t h e  Space S h u t t l e  development workforce  a s  t h e  f i r s t  development and o p e r a t i o n a l  l aunches  approach. 
c o s t s  i n  1980 f o r  t h e s e  a d d i t i o n a l  peop le  a r e  inc luded  above. 

The i n c r e a s e  r e s u l t s  from t h e  need t o  augment 
The 

BASIS OF THE 1981 ESTIMATE 

The budget e s t i m a t e  f o r  1981 of  $1,047,154,000,  an i n c r e a s e  o f  $40,968,000 over  t h e  c u r r e n t  1980 p l a n ,  
p rov ides  f o r  t h e  pe rsonne l  and r e l a t e d  c o s t s  f o r  100 a d d i t i o n a l  permanent f u l l - t i m e  employees; t h e  f u l l  y e a r  
e f f e c t  o f  c u r r e n t l y  n e g o t i a t e d  r a t e  i n c r e a s e s  i n  suppor t  c o n t r a c t s ;  i n c r e a s e d  u t i l i t y  r a t e s ;  and i n c r e a s e d  
c o s t s  o f  s u p p l i e s ,  m a t e r i a l s  and equipment, which c o n t i n u e  t o  r i s e  f a s t e r  t h a n  economy e f f o r t s  can o f f s e t .  
The Research and Program Management a p p r o p r i a t i o n  r e q u e s t  f o r  1981, by f u n c t i o n a l  c a t e g o r y ,  i s  summarized 
a s  fo l lows :  L 
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1. Personnel  and Re la ted  Costs  ($779,991,000): The 1981 e s t i m a t e  f o r  Personnel  and Re la ted  Costs  i s  based 
on an i n c r e a s e  of  100 permanent f u l l - t i m e  c i v i l  s e r v i c e  employees over  1980. This  i n c r e a s e  i s  t h e  f i n a l  i n c r e -  
ment o f  t h e  bui ld- up r e l a t e d  t o  Space S h u t t l e  (75) and t h e  f u l l  s t a f f i n g  o f  t h e  O f f i c e  o f  t h e  NASA I n s p e c t o r  
General  (25). 
Johnson Space Center ,  10 a t  t h e  Kennedy Space Center ,  and t h e  ba lance  a t  Headquar ters .  
used t o  augment t h e  program c o n t r o l  and moni to r ing  f u n c t i o n ,  a s  w e l l  a s  p r o v i d e  key t e c h n i c a l  r ev iew augmen- 
t a t i o n s  bo th  i n  t h e  f i e l d  and i n  Headquar ters .  The 25 a d d i t i o n a l  pe r sonne l  f o r  t h e  O f f i c e  o f  t h e  NASA In-  
s p e c t o r  General  w i l l ,  i n  keep ing  w i t h  p a s t  NASA p r a c t i c e ,  be a s s i g n e d  t o  t h e  Headquar ters  complement w i t h  d u t y  
s t a t i o n s  i n  t h e  f i e l d .  The i n c r e a s e  i n  funding o f  $11,529,000 from t h e  c u r r e n t  1980 p l a n  t o  t h e  1981 r e q u e s t  
r e s u l t s  from t h e  c o s t  o f  t h e  a d d i t i o n a l  permanent f u l l - t i m e  p e r s o n n e l ,  t h e  f u l l  y e a r  e f f e c t  o f  1980 pay i n c r e a s e s  
and t h e  n e t  of  wi th in- grade  and career advances,  and t u r n o v e r  s a v i n g s .  

Of t h e  75 a d d i t i o n a l  p o s i t i o n s  r e l a t e d  t o  t h e  Space S h u t t l e  and r e l a t e d  a c t i v i t i e s ,  25 w i l l  be  a t  
These p o s i t i o n s  w i l l  be  

2. Travel  ($20,825,000):  The 1981 e s t i m a t e  r e p r e s e n t s  an i n c r e a s e  over  t h e  c u r r e n t  1980 p l a n  o f  $1,820,000. 
The i n c r e a s e  i s  needed t o  meet 1981 program m i l e s t o n e s .  
p l a n t s ,  l aunch  and t r a c k i n g  s i t e s ,  t e c h n i c a l  meet ings  and seminars  f o r  t h e  accomplishment and c o o r d i n a t i o n  o f  
t e c h n i c a l  m a t t e r s  i s  an e s s e n t i a l  element i n  t h e  s u c c e s s  o f  N A S A ' s  r e s e a r c h  and development programs. 

The t r a v e l  o f  c i v i l  service personne l  t o  c o n t r a c t o r  

3 .  F a c i l i t i e s  S e r v i c e s  ($124,971,000): The 1981 e s t i m a t e ,  r e p r e s e n t i n g  an i n c r e a s e  o f  $12,618,000 over  t h e  
1980 c u r r e n t  e s t i m a t e ,  i s  t h e  n e t  r e s u l t  o f  t h e  f u l l  y e a r  e f f e c t  o f  c u r r e n t l y  n e g o t i a t e d  suppor t  c o n t r a c t o r  .. 

wage r a t e s ,  u t i l i t y  r a t e s  ( t h a t  a r e  o n l y  p a r t i a l l y  o f f s e t  by a f u r t h e r  r e d u c t i o n  of  6.8 p e r c e n t  i n  consumption),  
and t h e  c o s t  r a t e s  f o r  s u p p l i e s ,  m a t e r i a l s  and equipment. 

4. Technical  S e r v i c e s  ($47,496,000):  The i n c r e a s e  o f  $6,690,000 i n  1981 i s  needed t o  p r o v i d e  f o r  t h e  f u l l  
y e a r  e f f e c t  o f  p r i c e  i n c r e a s e s  i n  t h e  goods and s e r v i c e s  r e q u i r e d  i n  t h i s  f u n c t i o n a l  ca tegory.  

%7J 
5. Management and Opera t ions  Support  ($73,M,OOO):  The $8,311,000 i n c r e a s e  i n  t h i s  f u n c t i o n a l  c a t e g o r y  

r e s u l t s  from t h e  f u l l  yea r  e f f e c t  o f  p r e v i o u s l y  n e g o t i a t e d  suppor t  c o n t r a c t o r  wage r a t e s  and goods and s e r v i c e s  
c o s t s ,  and p r o v i s i o n  f o r  t h e  replacement  o f  one smal l  a d m i n i s t r a t i v e  a i r c r a f t .  

I n  summary, t h e  FY 1981 budget requirement  i s  $1,047,154,000, t o  p r o v i d e  f o r  a c i v i l  service workforce  of  
22,713 permanent p o s i t i o n s  a t  t h e  end o f  t h e  y e a r  and t o  suppor t  the a c t i v i t i e s  a t  ten NASA i n s t a l l a t i o n s  and 
Headquar te r s ,  c o n s i s t e n t  w i t h  t h e  r e s e a r c h  and development and c o n s t r u c t i o n  of  f a c i l i t i e s  program p l a n s .  

A supplemental  a p p r o p r i a t i o n  o f  $46,286,000 i s  r e q u i r e d  i n  FY 1980 t o  p a r t i a l l y  meet t h e  a d d i t i o n a l  c o s t s  
r e s u l t i n g  from approved c i v i l  s e r v i c e  pay r a i s e s .  
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DETAIL OF CONTENTS BY FUNCTION 

The c o n t e n t  o f  each f u n c t i o n a l  ca t egory  i s  exp la ined  i n  g r e a t e r  d e t a i l  i n  t h i s  s e c t i o n ,  and t h e  s p e c i f i c  
requi rements  f o r  each i n s t a l l a t i o n  a r e  covered i n  t h e i r  r e p r e s e n t a t i v e  s e c t i o n s  i n  t h i s  volume. 

PERSONNEL AND RELATED COSTS 

A. COMPENSATION AND BENEFITS: 

1. Compensation: 

a.  Permanent P o s i t i o n s :  This  p a r t  o f  Personnel  and Re la t ed  Costs  cove r s  t h e  s a l a r i e s  o f  t h e  f u l l -  
t ime permanent c i v i l  service workforce ,  and i s  t h e  l a r g e s t  p a r t  o f  t h e  f u n c t i o n a l  ca tegory .  A s  noted  above, 
t h e  1981 funds w i l l  p rov ide  f o r  22,713 f u l l - t i m e  permanent employees, r e p r e s e n t i n g  an i n c r e a s e  d f  100 ove r  t h e  
1980 c u r r e n t  p lan .  

b. Other  Than F u l l - t i m e  Permanent P o s i t i o n s :  This  ca t egory  i n c l u d e s  t h e  salaries of NASA's nonpermanent 
workforce.  Programs such as s t u d e n t s  p a r t i c i p a t i n g  i n  c o o p e r a t i v e  t r a i n i n g ,  summer employment, youth  oppor tun i ty ,  
and temporary c l e r i ca l  suppor t ,  a r e  covered i n  t h i s  ca t egory .  

C. Reimbursable D e t a i l e e s :  In accordance w i t h  e x i s t i n g  agreements ,  NASA re imburses  t h e  p a r e n t  
Federal  o r g a n i z a t i o n  f o r  t h e  s a l a r i e s  and r e l a t e d  c o s t s  of  persons  d e t a i l e d  t o  NASA. 

d. Overtime and Other Compensation: Overtime, h o l i d a y ,  p o s t  and n i g h t  d i f f e r e n t i a l ,  and hazardous 
du ty  pay a r e  i nc luded  i n  t h i s  ca tegory .  Also inc luded  a r e  i n c e n t i v e  awards f o r  o u t s t a n d i n g  achievement and 
s u p e r i o r  performance awards. 

2. B e n e f i t s :  In a d d i t i o n  t o  compensation, NASA makes an employer 's  c o n t r i b u t i o n  t o  personnel  b e n e f i t s  
a s  a u t h o r i z e d  and r e q u i r e d  by law. These b e n e f i t s  i n c l u d e  c o n t r i b u t i o n s  t o  t h e  Civi l  Service Retirement  
Fund, employees' l i f e  and h e a l t h  i n s u r a n c e ,  and s o c i a l  s e c u r i t y  c o n t r i b u t i o n s  f o r  nonpermanent personnel  . 
Payments f o r  severance  pay a r e  made t o  former employees i n v o l u n t a r i l y  s e p a r a t e d  through no f a u l t  o f  t h e i r  
O w n  . 

SUM 6 



B. SUPPORTING COSTS : 

1. T r a n s f e r  of  Personnel :  

Re loca t ion  c o s t s ,  such a s  t h e  expenses o f  s e l l i n g  and buying a home, and t h e  movement and s t o r a g e  
o f  household goods a r e  provided under  t h i s  ca tegory.  

2. O f f i c e  o f  Personnel  Management S e r v i c e s :  

The O f f i c e  of  Personnel  Management i s  re imbursed f o r  c e r t a i n  a c t i v i t i e s  such a s  s e c u r i t y  i n v e s t i g a t i o n s  
on new h i r e s ,  r e c r u i t m e n t  a d v e r t i s i n g ,  and c a r e e r- m a t u r i t y  surveys.  

3. Personnel  Tra in ing :  

T r a i n i n g  i s  provided w i t h i n  t h e  framework o f  t h e  Government Employees T r a i n i n g  A c t  o f  1958. P a r t  
o f  t h e  t r a i n i n g  c o s t s  c o n s i s t  o f  c o u r s e s  o f f e r e d  by o t h e r  Government a g e n c i e s ,  and t h e  remainder  p r o v i d e s  
f o r  t r a i n i n g  th rough  nongovernment s o u r c e s  . 

TRAVEL 

A. Program Trave l :  

The l a r g e s t  p a r t  o f  t r a v e l  i s  f o r  d i r e c t i o n ,  c o o r d i n a t i o n  and management o f  program a c t i v i t i e s .  The com- 
p l e x i t y  o f  t h e  programs invo lved  and t h e  geograph ica l  d i s t r i b u t i o n  o f  NASA I n s t a l l a t i o n s  and c o n t r a c t o r s  and 
s u b c o n t r a c t o r s  throughout  t h e  e n t i r e  United S t a t e s  impose t h e  requ i rement  f o r  t h i s  c a t e g o r y  o f  t r a v e l .  AS 
p r o j e c t s  r e a c h  t h e  f l i g h t  s t a g e ,  suppor t  i s  r e q u i r e d  f o r  p re launch  a c t i v i t i e s ,  i n c l u d i n g  o v e r s e a s  t r a v e l  t o  
l aunch  and t r a c k i n g  s i t e s .  The amount o f  t r a v e l  r e q u i r e d  f o r  t h i s  purpose  i s  d i r e c t l y  r e l a t e d  t o  b o t h  t h e  
number and complexi ty  o f  t h e  launches .  

Be S c i e n t i f i c  and Technical  Meeting Travel  : 

Travel  t o  s c i e n t i f i c  and t e c h n i c a l  mee t ings  and seminars  p e r m i t s  employees engaged i n  r e s e a r c h  and de- 
velopment t o  p a r t i c i p a t e  a t  bo th  Government-sponsored and nongovernment-sponsored seminars. 
c i p a t i o n  a l lows  personne l  t o  b e n e f i t  from exposure  t o  t e c h n o l o g i c a l  advances i n  t h e  f i e l d  which a r i s e  
o u t s i d e  NASA, a s  w e l l  a s  a l lowing  personne l  t o  p r e s e n t  bo th  accomplishments and problems t o  t h e i r  
a s s o c i a t e s .  Many o f  t h e  Government-sponsored mee t ings  a r e  working p a n e l s  convened t o  s o l v e  c e r t a i n  pro-  
blems f o r  t h e  b e n e f i t  o f  t h e  Government. 

This p a r t i -  
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C. Management Opera t ions  Trave l  : 

Management and o p e r a t i o n s  t r a v e l  i n c l u d e s  t r a v e l  f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  o f  g e n e r a l  management 
m a t t e r s  and t r a v e l  by o f f i c i a l s  t o  review t h e  s t a t u s  o f  programs. 
i n  such a r e a s  a s  pe r sonne l ,  f i n a n c i a l  management and procurement. 
t r a v e l  i n  and around t h e  I n s t a l l a t i o n s ;  t r a v e l  o f  unpaid  members o f  r e s e a r c h  adv i sory  committees;  and 
i n i t i a l  d u t y  s t a t i o n ,  permanent change o f  assignment,  and o t h e r  f ami ly  t ravel  expenses.  

It i n c l u d e s  t r a v e l  by f u n c t i o n a l  managers 
T h i s  c a t e g o r y  a l s o  i n c l u d e s  t h e  c o s t  o f  

FACILITIES 

A. Rental  of  Real P roper ty :  

Rental  o f  r e a l  p r o p e r t y  i n c l u d e s  t h e  r e n t a l  o f  b u i l d i n g  space  d i r e c t l y  by NASA o r  through t h e  General  
S e r v i c e s  Admin i s t ra t ion  t o  meet o f f s i t e  o f f i c e ,  warehousing, and o t h e r  r equ i rements  which cannot  o t h e r w i s e  
be  provided f o r  i n  e x i s t i n g  b u i l d i n g s  a t  t h e  NASA I n s t a l l a t i o n s .  
o f  t h e  NASA Headquar ters  complex o f  b u i l d i n g s  i n  t h e  D i s t r i c t  o f  Columbia, and nearby  Maryland and V i r g i n i a  
t h a t  a r e  e i t h e r  Government-owned o r  l e a s e d  f o r  which NASA must p r o v i d e  r e n t a l  payments t o  t h e  General  
S e r v i c e s  Aclmirlistration i n  accordance w i t h  P.L. 92-313. Also i n c l u d e d  i n  t h i s  i t e m  i s  t h e  r e n t a l  o f  
t r a i l e r s  r e q u i r e d  t o  accommodate s p e c i a l  s h o r t - t e r m  needs.  

Most o f  t h e  funding i s  r e q u i r e d  f o r  r e n t a l  

B. Maintenance and Re la ted  A c t i v i t i e s :  

Maintenance and r e l a t e d  a c t i v i t i e s  i n c l u d e s  t h e  r e c u r r i n g  day- to-day maintenance o f  f a c i l i t i e s  (grounds,  
b u i l d i n g s ,  s t r u c t u r e s ,  etc.) and equipment which i s  accomplished by non-Civi l  S e r v i c e  pe rsonne l .  Th i s  i n -  
vo lves  t h e  mowing and c a r e  o f  g r a s s y  a r e a s ,  c a r e  o f  t r e e s  and sh rubs ,  e l e v a t o r s ,  c r a n e s ,  p r e s s u r e  vessel 
i n s p e c t i o n s ,  p a i n t i n g  and p r o t e c t i v e  c o a t i n g s ,  g e n e r a l  b u i l d i n g s  maintenance,  and t h e  maintenance o f  i n -  
s t a l l e d  mechanical ,  e l e c t r i c a l ,  and o t h e r  systems. I n  a d d i t i o n ,  t h i s  i t e m  i n c l u d e s  f e a s i b i l i t y  s t u d i e s ,  
p r o j e c t  des ign ,  c o n s t r u c t i o n  s u p e r v i s i o n ,  i n s p e c t i o n ,  and o t h e r  i n s t i t u t i o n a l  e n g i n e e r i n g  f u n c t i o n s .  In-  
cluded a l s o ,  a r e  any a p p l i c a b l e  c o s t s  a s s o c i a t e d  w i t h  r e c u r r i n g  f a c i l i t y  work a s  w e l l  a s  m a t e r i a l s ,  hardware,  
and equipment used i n  f a c i l i t y  maintenance a c t i v i t i e s  whether accomplished by Civil S e r v i c e  pe rsonne l  o r  
c o n t r a c t o r s .  I n  t h e  c a s e  o f  equipment, r e l a t e d  maintenance and o t h e r  services a r e  r e f l e c t e d  f o r  o f f i c e ,  
shop, l a b o r a t o r y  and o t h e r  f a c i l i t i e s  equipment a s  w e l l  a s  a d m i n i s t r a t i v e  in tercommunicat ions  and t e l e v i s i o n  
moni to r ing  equipment. 

C. Cus tod ia l  S e r v i c e s  : 

Cus tod ia l  services i n c l u d e  j a n i t o r i a l  and b u i l d i n g  c l e a n i n g  services; p e s t  c o n t r o l ;  f i r e  p r o t e c t i o n  
s e r v i c e s ;  s e c u r i t y  services i n c l u d i n g  badging and i d e n t i f i c a t i o n ;  l o c k  and s a f e  r e p a i r ;  t r a s h  and r e f u s e  
hand l ing ;  window b l i n d s  and l i g h t  f i x t u r e  c l e a n i n g ;  l i g h t  f i x t u r e  rep lacement ;  and l a u n d r y  and d r y  
c l e a n i n g  o f  f a c i l i t y - r e l a t e d  i t e m s .  SUM 8 



D. U t i l i t i e s  Services: 

U t i l i t i e s  services i n c l u d e  t h e  purchase  o f  u t i l i t i e s  i n c l u d i n g  e l e c t r i c i t y ,  n a t u r a l  gas ,  f u e l  o i l ,  c o a l ,  
steam, propane,  and o t h e r  f u e l  commodities a s  we l l  a s  wa te r  and sewage t r e a t m e n t  s e r v i c e s .  Also i n c l u d e d  
a r e  t h e  r e l a t e d  o p e r a t i n g  c o s t s  o f  t h e  u t i l i t y  p l a n t s  and systems and t h e  c o s t  o f  p l a n t  maintenance.  

TECHNICAL SERVICES 

A. Automatic Data Process ing :  

1 . Equipment: 

Th i s  ca tegory  p rov ides  f o r  t h e  l e a s e ,  purchase  and maintenance o f  genera l  purpose  d a t a  p r o c e s s i n g  
equipment which s u p p o r t s  i n s t i t u t i o n a l  o p e r a t i o n s  a t  each i n s t a l l a t i o n ,  Excluded i s  equipment d e d i c a t e d  
t o  s p e c i f i c  r e s e a r c h  o r  t o  o p e r a t i o n a l  systems which i s  funded from t h e  Research and Development appro-  
p r i a t i o n .  

2. Opera t ions  : 

Opera t ions  services i n c l u d e  programming, computer o p e r a t i o n s  and r e l a t e d  s e r v i c e s .  I n s t i t u t i o n a l -  
t y p e  a p p l i c a t i o n s  i n c l u d e  p a y r o l l ,  pe r sonne l  d a t a ,  l o g i s t i c s ,  and procurement r e c o r d s  and r e p o r t s .  

B. S c i e n t i f i c  and Technical  In fo rmat ion  and Educat ional  Programs: 

1. L i b r a r i e s :  

The t e c h n i c a l  l i b r a r i e s  a r e  e s t a b l i s h e d  t o  p r o v i d e  I n s t a l l a t i o n  s t a f f s  w i t h  books, p e r i o d i c a l s ,  
t e c h n i c a l  r e p o r t s  and o t h e r  documentation. 

2. Educat ion and In format ion  Programs: 

The e d u c a t i o n a l  and i n f o r m a t i o n a l  programs p r o v i d e  f o r  t h e  documentation and d i s s e m i n a t i o n  o f  i n f o r -  
mat ion about t h e  agency’s  programs t o  t h e  g e n e r a l  p u b l i c ,  t h e  e d u c a t i o n a l  community a t  t h e  e lementa ry  and 
secondary levels ,  and t h e  mass communications media. A s s i s t a n c e  t o  t h e  mass communications media i n c l u d e s  
t h e  assembly and e x p o s i t i o n  o f  newsworthy m a t e r i a l  i n  suppor t  o f  r e q u e s t s ,  and t a k e s  such form as p r e s s  k i t s ,  
news r e l e a s e s ,  t e l e v i s i o n  and r a d i o  in fo rmat ion  t a p e s  and c l i p s ,  and f e a t u r e  m a t e r i a l  . 
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C. Shop Support  and S e r v i c e s :  

Shop s u p p o r t  and services i n c l u d e  g e n e r a l  f a b r i c a t i o n s  shops ,  r e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  a c ' t i v i t i e s ,  
s a f e t y ,  pho tograph ic  s e r v i c e s ,  g r a p h i c s ,  and audio  v i s u a l  m a t e r i a l .  

MANAGEMENT AND OPERATIONS 

A. A d m i n i s t r a t i v e  Communications: 

Inc luded  i n  t h i s  c a t e g o r y  a r e  c o s t s  o f  l e a s e d  l i n e s ;  long  d i s t a n c e  t o l l s ;  t e l e t y p e  services; and l o c a l  
t e l  ephone s e r v i c e  . 
Be P r i n t i n g  and Reproduction: 

Inc luded  i n  t h i s  c a t e g o r y  a r e  t h e  c o s t s  f o r  d u p l i c a t i n g ,  b l u e p r i n t i n g ,  mic rof i lming ,  and o t h e r  photo-  
Also i n c l u d e d  i n  t h i s  c a t e g o r y  a r e  Government P r i n t i n g  O f f i c e  p r i n t i n g  c o s t s ,  con- g r a p h i c  reproduc t ions .  

t r a c t u a l  p r i n t i n g  and t h e  r e l a t e d  composi t ion and b ind ing  o p e r a t i o n s .  

C. T r a n s p o r t a t i o n :  

T r a n s p o r t a t i o n  services i n c l u d e  t h e  o p e r a t i o n  and maintenance o f  a l l  g e n e r a l  purpose  motor vehicles 
used by bo th  c i v i l  service and s u p p o r t  c o n t r a c t o r  personnel .  The c o s t  o f  movement o f  s u p p l i e s  and equip-  
ment by commercial c a r r i e r s  a r e  a l s o  i n  t h i s  ca tegory.  

D. I n s t a l l a t i o n  Common Services: 

I n s t a l l a t i o n  common services i n c l u d e  suppor t  a c t i v i t i e s  a t  each i n s t a l l a t i o n  such as :  o c c u p a t i o n a l  
medicine  and environmental  h e a l t h ;  ma i l  service; supp ly  management; p a t e n t  s e r v i c e s ;  a d m i n i s t r a t i v e  
equipment; o f f i c e  s u p p l i e s  and m a t e r i a l s ;  o p e r a t i o n  o f  photocopy equipment; c h a r t  and r e l a t e d  a r t  work; 
and postage.  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1981 ESTIMATES 

RESEARCH AND PROGRAM MANAGEMENT 

DISTRIBUTION OF PERMANENT POSITIONS BY PROGRAM 

SPACE TRANSPORTATION SYSTEMS 
Space S h u t t l e  ............................................. 
Space F l i g h t  Opera t ions  ................................... 
Expendable Launch Vehic les  ................................ 

SPACE SCIENCE 
Phys ics  and Astronomy ..................................... 
P l a n e t a r y  Explora t ion  ..................................... 
L i f e  Sc iences  ............................................. 

SPACE AND TERRESTRIAL APPLICATIONS 
Space A p p l i c a t i o n s  ........................................ 
Technology U t i l i z a t i o n  .................................... 

AERONAUTICS AND SPACE TECHNOLOGY 
Aeronau t ica l  Research and Technology ...................... 
Space Research and Technology ............................. 
Energy Technology ......................................... 

SPACE TRACKING AND DATA SYSTEMS 
Tracking and Data A c q u i s i t i o n  ............................. 

S u b t o t a l .  Direct P o s i t i o n s  .............................. 
Center Management and Opera t ions  Support  P o s i t i o n s  .......... 
Tota l .  Permanent P o s i t i o n s  .................................. 

1979  
Actual 

6. 575 
4. 987 
1 .  213 

37 5 

2 246 L 
1. 721 

2 50 
27 5 

2 .  132  
2 .  041 

91 

5 .  666 
3 .  723  
1. 371 

572 

786  
786  

1980 
Budget Current  

Es t imate  

6. 482 

1. 792 
335 

2. 085 
1. 589 

238 
25 8 

2 .  206 
2.  1 3 1  

75 

5 .  576 
3 .  772  
1. 256 

548 

786 
786 

4. 355 

E s  t ima t e 

6.475 
4. 535 
1. 600 

3 40 

2 .  093  
1. 589 

232 
272 

2 .  200 
2. 110 

90 

5 684 

1. 352 
599 

7 5 4  
7 5 4  

L 
3. 733 

1981 
Budget 

Es t imate  

6 .  490  
3 .  8 9 4  
2 .  280 

316 

2.  06s 
1. 568 

226 
275 

2 202 A 
2.  115  

87 

5 773  
3.  772  
1 . 382 

619 

7 2 4  
7 2 4  

A 

17.  405 

5 426 

22.  831 

L 

17 .  135 

5.428 

22. 563 

1 7 .  206 

5 407 

22. 613 

L 

1 7 .  258 

5 .  455 

22. 713  

SUM 1 2  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FUNCTION 

Personnel  and 
Re l a t ed  Costs  

1979 Ac tua l  ........ 
1980 Budget ........ 
1980 Cur r en t  ....... 
1981 Es t ima t e  ...... 

Trave l  

1979 Ac tua l  ........ 
1980 Budget ........ 
1980 Cur r en t  ....... 
1981 Es t ima t e  ...... 

F a c i l i t i e b  S e r v i c e s  

1979 Ac tua l  ........ 
1980 Budget ........ 
1980 Cur r en t  ....... 
1981 Es t ima t e  ...... 

Techn i ca l  Se rv i ce s  

1979 Ac tua l  ........ 
1980 Budget ........ 
1980 Cur r en t  ....... 
1981 Estimate ...... 

Management and 
Opera t ions  

1979 Ac tua l  ........ 
1980 Budget ........ 
1980 Cur r en t  ....... 
1981 Es t ima t e  ...... 

TOTAL . 
1979 Actual  ........ 
1980 Budget ........ 
1980 Current  ....... 
1981 Es t ima t e  ...... 

T o t a l  
NASA 

709. 055 
727. 176 
768. 462 
779. 991 

18. 061 
19. 797 
19. 005 
20. 825 

99. 783 
113. 190 
112. 353 
124. 971 

42. 059 
42.  288 
40. 806 
41. 496 

64. 850 
62. 449 
65. 560 
73. 871 

933. 808 
964. 900 

1.006. 186 
1.047. 154 

FISCAL YEAR 1981 ESTIMATES 
RESEARCH AND PROGRAM MANAGEMENT 

DISTRIBUTION OF BUDGET PLAN BY FUNCTION BY INSTALLATION 
(Thousands o f  Do l l a r s )  

'ohnson Kennedy Mar sha l l  Na t i ona l  Space Goddard Wallops Ames Dryden F l i g h t  Langley Lewis 
Space Space  Space F l i g h t  Technology Space F l i g h t  F l i g h t  Research  Research Research  Research  

: en t e r  Center  Center  L a b o r a t o r i e s  Center  Center  Cen t e r  Center  Center  Center  Headquar ters  

.16. 657 

.18, 522 

.26. 065 

.28. 612 

3.  309 
3 .  781 
3 .  631 
4 .  035 

15.  602 
1. 7 . 667 
15. 922 
18. 385 

5. 901 
7 .  006 
6. 100 
7. 529 

11. 461 
9. 490 

11. 163 
12. 127 

69. 184 
70. 502 
74. 888 
76. 554 

2. 061 
2. 368 
2. 115 
2. 255 

26. 608 
31. 421 
30. 392 
34. 198 

6.  615 
6.  987 
6.  617 
7 .  611 

18. 846 
16. 871 
17. 849 
20. 767 

119. 453 3 .  040 
119. 961 3.  151 
128. 051 3.  374 
127. 967 3 .  444 

2.  558 
2. 684 
2. 604 
2 .  982 

11. 443 
12 .  395 
11. 825 
12. 881 

6.  541 
5.  588 
6.  287 
6.  687 

9.  012 
8. 256 
8. 832 
9.  860 

131  
99 

137 
147 

. 125 . 173 . 173 . 286 

49 
4 1  
4 1  
43 

143 
225 
174 
188 

107. 900 
110. 150 
115. 011 
115. 638 

2.  384 
2.  672 
2. 542 
2. 712 

9. 574 
10. 288 
10. 547 
11. 816 

2. 599 
2. 325 
2 .  449 
3. 076 

5 .  453 
5. 762 
5. 256 
6. 093 

10. 476 
10. 749 
11. 361 
11. 440 

276 
406 
325 
347 

3.  317 

3.  586 
3.  771 

3.  398 

575 
524 
537 
963 

1. 162 
1. 253 
1. 276 
2. 456 

51. 456 14. 179 
53. 514 14 .  270 
56. 661 15. 176 
57. 113 15.  142 

1. 285 339 
1. 313 415 
1. 353 3 94 
1. 446 400 

6.  185 2.  449 
7.  439 2. 661 
7.  804 3. 185 
8. 736 3 .  150 

844 408 
909 458 
866 665 
924 789 

2 .  942 1. 693 
2 .  664 1. 987 
3. 117 2. 282 
3. 250 2. 200 

88. 191  
89. 940 
95. 405 
95. 782 

1. 947 
2. 154 
1. 899 
2. 021 

8. 803 
10. 192 
10. 914 
12. 537 

2. 296 
2. 032 

2. 453 
1. 802 

5. 406 
5. 940 
6. 020 
6. 352 

74. 251 
80. 524 
82. 203 
84. 262 

1. 002 
1. 208 
1. 169 
1. 244 

9. 565 
10. 894 
11. 312 
12. 307 

681 
429 
885 

1. 043 

1. 958 
2. 745 
2. 256 
2. 504 

54. 268 

60. 267 
64. 037 

55. 893 

2. 769 
2. 697 
2 .  836 
3. 236 

5. 112 
5. 662 
5.693 
5. 904 

15. 550 
15.  989 
14. 557 
16.  378 

6. 774 
7. 256 
7. 335 
8. 074 

.52. 930 123. 314 149. 007 4. 488 127. 910 15. 806 62. 712 19. 068 106. 643 87. 457 84. 473 

.56. 466 128. 149 148. 884 4 .  689 131. 197 16. 330 65. 839 19. 791 110. 258 95. 800 87. 497 

.62. 881 131. 861 157. 599 4 .  899 135. 805 17. 085 69. 801 21. 702 116. 040 97. 825 90. 688 

.70. 688 141. 385 160. 377 5 .  108 139. 335 18. 977 71. 469 21. 681 119. 145 101. 360 97. 629 

SLIM 13  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROP0 S E D APPROPRIATION LANGUAGE 

RESEARCH AND PROGRAM MANAGEMENT 

For necessary expenses of research in government laboratories, 
management of programs and other activities of the National A e m  
nautica and Space Administration, not otherwise provided for, includ- 
ing uniforms or allowances therefor, as  authorized by law (5 U.S.C. 
5901-5902): awards; purchase (for replacement only, of one aircraft, for 
which partial payment may be made by exchange of at leapt one 
existing administmtiw aircmft and such other existing oircmft as 
may be cons ided  appropriate) hire, maintenance and operation of 
administrative aircraft; purchase (not to exceed [thirty-two) thirty- 
six for replacement only) and hire of paasenger motor vehicles; and 
maintenance and repair of real and personal property. and not in 
excess of $75,000 per project for construction of new facilities and 
additions to existing facilities, repairs. and rehabilitation and modifi- 
cation of facilities; [$959,900,000] $1,047,154.000: Prooided. That con- 
tracts may be entered into under this appropriation for maintenance 
and operation of facilities, and for other services, to be provided 
during the next fiscal year: Provided further. That not to exceed 
$25,000 of the foregoing amount shall be available for Bcientific con- 
sultations or extraordinary expense, to be expended upon the approv- 
al  or authority of the Administrator and his determination shall be 
final and conclusive. (42 U.S.C. 2/51. et seq.; Lkprtment of Housing 
and Urban Development-Independent Agencies Appropriation Act, 
1980; addifional authorizing legislation to be proposed.) 

SUM 14 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH AND PROGRAM MANAGEMENT 

Program and Financing ( I D  thousands of dollars) 
- 

BAL$: ex 

1479 xliia, 1983 KI 19:; t i l  

r n . * e ~ r  *: SC-[;:C3-O-!-S39 

8 ............................. ~ ...... 435,154 
12c,300 

............................... 133.000 
............................. 79,300 

207,700 
30,400 

........................................................ 41,333 

1.047,15: 

1,700 
50 

4,1811 

12,890 
12.790 

32,000 

__-__ 

:h ai13 t i c h w k y  ............................ 762 440 390 

Total przgram co:!s f unded  ......................................... 
Change in selected reuurces (undelivered orders) ............... 

............................ 
.... ..-............. ........... 

............................................................................. ! C O O  Toial 967.481 1.042.186 1,079,154 
Financing: 

1!.00 ................... 
;:.a; ............................. -. ........................................................................................................................ 
25.09 Unohl12s;d bslande lzpsing ............................................................................................................................................... 

Bud@ authority .................... 

390,823 415,656 435,154 
12G.014 115,900 120,300 
107,252 128,703 133,GOO 
66.927 74,630 79,300 

176,615 1219,503 207,700 
24,403 28.303 30,4;'0 
43,053 43,200 41.352 

929,C93 l.OC6.18E 1.041, i 5: 

1,125 1.:30 1.7CO 
105 53 59 

4,980 7,180 4,188 
760 420 390 

14.770 14.950 12.855 
12,7S? 11.749 11,330 

32.003 33,489 36,000 

962,582 1,042,186 1,079,154 
4,899 ........................................................ 

967,481 1,042,186 1,(119,15: 

-__- 

- 

- -- 

-27.837 -28.672 -30.015 
-5,786 -7,328 - 1,935 

261 ............................ ........................... 
934,069 1,006,186 1,047,154 

Budget authority: 
.......................... 10 00 ~ ~ O C X ~ I O ~  ......................................................... .............................. 936,469 959.900 1.017.154 

..................................................... .................................. -2,400 ........................... ............................ 
3 0 0  Appropriation (adjusted) ..................... .................................................................................................................. 934,069 959,900 1,047,154 
C ? O  Supplemental for civilian pay raises ........................................................................................................................................................ 46,286 ............................ 

-- W N  Appropriation rescinded (Piibl 

Reizticn of obi!@t;onj lo  PJtkyS: 
71 01 Ob!!Sztiorj iEccrid, nei ..................................................................................... 933.808 1,006,186 1,047,154 

. 14,276 80.798 83.184 i r . 4 0  0bI:gatd balance, start o! year 
i3 40 Obliaated bsiance. end of year ............................................................................ -80.798 -83.183 - 81 .&is 
- n  

s ..................................................................... - 2,279 ........................................................ 
ae supplemeobi ... ........__.. I.._ ".- -.-...-.--.. I 925.007 958.150 1,041,264 

9120 Outlays from civilian pay raise supplemental .............................................................................. ............................ 45.C50 1.236 

SUM 15 





JOHNSON 
SPACE CENTER 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATES 

_LYNDON B. JOHNSON SPACE CENTER 

DESCRIPTION 

The Lyndon B. Johnson Space  Center  i s  l o c a t e d  approximately 20 miles s o u t h e a s t  of downtown Houston, 
Texas. To ta l  NASA-owned land  a t  :louston s i t e  c o n s i s t s  of 1,620 acres. The Center  a l s o  u t i l i z e s  an  add i -  
t i o n a l  54,080 a c r e s  a t  t h e  White Sands Tes t  F a c i l i t y ,  L a s  Cruces,  New Mexico. The t o t a l  c a p i t a l  i n v e s t -  
ment of  t h e  Lyndon B. Johnson Space Center ,  i nc lud ing  f i x e d  assets i n  p rog re s s  and c o n t r a c t o r - h e l d  f a c i l i -  
t i e s  a t  va r ious  l o c a t i o n s  and t h e  White Sands T e s t  F a c i l i t y ,  as of  September 30, 1979, w a s  $733,877,000. 

CENTER ROLES AND MISSIONS 

The Johnson Space Center  (JSC) w a s  e s t a b l i s h e d  i n  November 1961, i n  response  t o  t h e  need f o r  NASA t o  
d e s i g n a t e  a pr imary Center  t o  manage the  des ign ,  development and manufacture  of  manned s p a c e c r a f t ;  f o r  
s e l e c t i o n  and t r a i n i n g  of a s t r o n a u t  crews;  and t h e  conduct of manned space  f l i g h t  miss ions .  It w a s  
n e c e s s a r y  t o  focus t h i s  r e s p o n s i b i l i t y  i n  a Fede ra l  l a b o r a t o r y  s i n c e  t h e  Government was t o  be t h e  
customer,  consumer and f a c i l i t y  owner of an a c t i v i t y  which w a s  viewed as pos se s s ing  c o n s i d e r a b l e  r i s k  
and much u n c e r t a i n t y  because of t h e  t o t a l  l a c k  of p rev ious  exper ience .  This  need cont inued  as t h e  
Nat ion  proceeded towards inore ambi t ious  under tak ings  such as t h e  Apollo  program, t he  Skylab program, t h e  
Apollo-Soyuz Test P r o j e c t  and t h e  c u r r e n t  Space S h u t t l e  program. I n  o r d e r  t o  meet t h i s  r e s p o n s i b i l i t y ,  
JSC has  developed unique areas of recognized t e c h n i c a l  exce l l ence  w i t h i n  t h e  c i v i l  s e r v i c e  s t a f f  and 
f a c i l i t i e s  of s u p e r i o r  m e r i t ;  t h a t  i s ,  major t e c h n i c a l  f a c i l i t i e s  which c o n s t i t u t e  a n a t i o n a l  r e sou rce .  
The p r i n c i p a l  and suppor t i ng  r o l e s  are: 

PRINCIPAL 

Manned Vehic les  - development of  manned space  v e h i c l e s  and a s s o c i a t e d  suppor t i ng  technology,  i nc lud ing :  

Space S h u t t l e  - development of t h e  O r b i t e r  and l ead  Center  f o r  management of t h e  S h u t t l e  system. 
P rov id ing  s u s t a i n i n g  eng inee r ing  l o g i s t i c a l  suppor t  f o r  Space T ranspo r t a t i on  System (STS) hardware. 
I nc ludes  S h u t t l e  c o n f i g u r a t i o n  management, S h u t t l e  s u s t a i n i n g  eng inee r ing  and O r b i t e r  o p e r a t i o n a l  pro-  
curement.  

Advanced Missions - focus  i s  on o r b i t a l  systems and advanced t r a n s p o r t a t i o n  systems.  
RPM 1-1 



Environmental and Crew Support Systems - develop and demonstrate Environmental Control and Life Support 
Subsystems (ECILSS) and Extra Vehicular Activity (EVA) systems suitable for the space transportation sys- 
tems and other advanced needs. 

Food Systems Technology - develop nut r i t iona1 , requ i rements  and food processing systems in support 
of human space flight. 

Environmental Effects Analysis - manage efforts to develop the data base and conduct analyses to 
ascertain any environmental impact of STS operations. 

Supporting Technolopy Advanced Developments - development of prototypes, long lead time systems and 
new procedures and software for advanced systems. 

Operations - operational planning, crew selection and training, medical operations, space transport- 
ation system flight control, experiment/payload flight control for attached payloads and STS utilization 
planninglpayload accommodation studies. 

Life Sciences: 

Medical Research - establish human baseline data, investigate and develope countermeasures 
to solve space medicine problems, and develop information techniques and equipment to support medical 
operations and medical experiments. 

Spacelab Payloads - development of Spacelab life sciences research capability through common 
Provide cor the integration of  dedicated life science Spacelab experiments arid inte- 

operating research equipment devel.opment. Define, develop and integrate inflight biomedical 
experiments. 
gration for human studies experiments. 

Lunar and Planetary Geosciences - develop and maintain the technical discipline base for 
lunar and planetary geosciences and extraterrestrial sample handling techniques. 

Resource Observations - provide a discipline base for resource observations applications, includ- 
ing airborne techniques and space-based flight sensors. Current emphasis includes the application of 
Landsat and other data to agricultural crop forecasting. 

SUPPORTING 

Technology Experiments in Space - management of Orbiter experiments program. Definition and develop- 

Energy Systems - conduct Satellite Power Systems definition activities. 
ment of experiments in areas consistent with other JSC space roles. 

RPM 1-2 



SUMMARY OF RESOURCES REQUIREMENTS 

FUNDING PLAN BY FUNCTION 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estinate 
(Thousands of Dollars) 

I. Personnel and Related Costs........................ 116,657 118,522 126,065 128,612 

11. Travel............................................. 3,309 3,781 3,631 4,035 

111. Facilities Services................................. 15,602 17 , 667 15 922 18,385 

IV. Technical Services................................. 5,901 7,006 6 100 7,529 

V. Management and Operations. ......................... 11,461 9,490 11,163 12 , 127 

Total, fund requirements. .......................... 152,930 156,466 162,881 170,688 

Distribution of Permanent Positions by Program 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 

Direct Positions 

Space Transportation Systems...... ...................... 2,581 2,539 2,535 2,542 

Space shuttle................... ...................... 2,210 1 , 907 2,000 1,563 
Space flight operations... ............................ 37 1 63 2 535 97 9 

RPM 1-3 



1980 
Budget Current 
Estimate Estimate 

1 9 8 1  
Budget 
Es t imat e 

1979  
Actual 

1 5 1  133  Space Sciences........................................ 1 5 1  152 

Planetary exploration .............................. 
Life sciences......... ............................. 

44 
107 

39 
94 

41 
110 

4 0  
112 

193  2 14 Space and Terrestrial Applications .................... 206 200 

Space applications ................................. 
Technology utilization... .......................... 

188 
5 

202 
4 

195 
5 

20 9 
5 

4 6  - 3 4  30 40 Aeronautics and Space Technolo g y . . . . . . . . . . . . . . . . . . . . . .  

Aeronautical research and technology ............... 
Space research and technology ...................... 
Energy technology .................................. 

4 
22 

8 

8 
20  
1 8  

2 ,954 

3 
7 

20 

2 , 908 

5 
17 
18 

2,926 Subtotal, direct positions. ..................... 2,959 

540 54  5 537 543 :enter Management and Operations Support Positions....... 

Total, permanent positions. ........................ 3,445 3 ,504 

PROGRAM DESCRIPTION 

Permanent Posit ions 
(Civil Service) 

The 1981  staffing provides for continuation of design, development, t e s t  and evaluation activity 
a schedule consistent with the major program milestones including the first manned orbital flight 

Activities will continue consistent with a phased delivery 
the total Orbiter fleet. 
continued . 
the subsequent orbital flight tests. 

Procurement of necessary initial flight and ground support equipment will 
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The Space S h u t t l e  Program O f f i c e  of  t h e  Lyndon B. Johnson Space  Center  (JSC) has  program management 
r e s p o n s i b i l i t y  f o r  program c o n t r o l ,  o v e r a l l  systems eng inee r ing ,  and Space S h u t t l e  sys tem i n t e g r a t i o n .  
The Space S h u t t l e  Program O f f i c e  (SSPO) p rov ides  management of  t h e  "Lead Center"  f u n c t i o n s  as r e l a t e d  
t o  t h e  Space S h u t t l e  program and t h e -o v e r a l l  systems management and i n t e g r a t i o n  of a l l  e lements  of  t h e  
program. The Space S h u t t l e  O r b i t e r  P r o j e c t  O f f i c e  p rov ides  o v e r a l l  managementof t h e  des ign ,  development, 
t e s t  and p roduc t i on  of  t h e  O r b i t e r  system. This  i n c l u d e s  management of  v a r i o u s  e lements  of t h e  t o t a l  O r b i t e r  
system (e .g . ,  s t r u c t u r e s ,  p ropu l s ion ,  power, a v i o n i c s ,  e t c . )  and t o  lower elements  w i t h i n  t h e  subsystems. 

I n  o r d e r  t o  adequa t e ly  i n t e g r a t e  a l l  v e h i c l e  systems i n t o  an e f f i c i e n t  o p e r a t i n g  system, many 
d e t a i l e d  i n t e r f a c e s  and f u n c t i o n a l  performance f e a t u r e s  must be  i d e n t i f i e d  and de f ined .  S p e c i f i c  i n -  
t e r f a c e  c o n t r o l  documents are i d e n t i f i e d  and e s t a b l i s h e d  i n c l u d i n g  bo th  f l i g h t  systems and f l i g h t  t o  
ground systems.  Genera l  c a p a b i l i t y  and performance c r i t e r ia  are e s t a b l i s h e d  f o r  s p e c i a l  a r e a s  of con- 
s i d e r a t i o n  such as e l e c t r o m a g n e t i c  c o m p a t i b i l i t y  and l i g h t n i n g  p r o t e c t i o n .  For proper  systems oper-  
a t i o n s ,  systems performance d a t a  and o p e r a t i o n a l  i n fo rma t ion  are prepared  such as o p e r a t i o n a l  d a t a  
books, miss ion  requi rement  documents, e t c .  

Although major S h u t t l e  f l i g h t  sys tem elements  have been i n d i v i d u a l l y  managed through des igna t ed  
S h u t t l e  element p r o j e c t  o f f i c e s  and r e l a t e d  p r o v i s i o n i n g  c o n t r a c t o r s ,  a r e l a t i v e l y  l a r g e  q u a n t i t y  of  
suppor t i ng  equipment i s  s u p p l i e d  t o  t h e  program through o t h e r  e lements  of JSC. Examples of  such 
equipment a r e :  e x t r a v e h i c u l a r  m o b i l i t y  u n i t ,  p o r t a b l e  oxygen system, c l o s e d  c i r c u i t  t e l e v i s i o n ,  
s u r v i v a l  r a d i o  sets ,  dos imet ry ,  crew equipment, photographic  camera systems,  and b i o i n s t r u m e n t a t i o n .  
Each r e p r e s e n t s  a m u l t i t u d e  of  eng inee r ing ,  management, and e v a l u a t i o n  ac t iv i t i es .  These i n c l u d e  
d e f i n i t i o n  of  requi rements ,  e s t ab l i shmen t  of  c o n t r a c t ,  management of  c o n t r a c t o r  p r o j e c t s ,  e v a l u a t i o n  
of d e s i g n  and performance, and p r o v i s i o n i n g  of equipment i n  a c e r t i f i e d  " ready f o r  use"  c o n f i g u r a t i o n .  
Miss ion  use of  equipment a l s o  r e q u i r e s  o n - s i t e  p roces s ing  f o r  p r e p a r a t i o n  and r e l a t e d  r e c o n d i t i o n i n g  
f o r  s e q u e n t i a l  miss ions .  

Throughout t h e  O r b i t e r  program, p a r t i c u l a r  a t t e n t i o n  i s  g iven  t o  p r e d i c t i o n  of v e h i c l e  performance 
i n  each a r e a  o f  f u n c t i o n ,  t o  a n a l y s i s  of  de s ign ,  e s t ab l i shmen t  and conduct  of neces sa ry  t e s t s  and 
r e c t i f i c a t i o n  of  a c t u a l  v e r s u s  p r e d i c t e d  performance d i f f e r e n c e .  S ince  t h e  O r b i t e r  r e p r e s e n t s  an  i n t e -  
g r a t e d  complex of t e c h n i c a l  and eng inee r ing  d i s c i p l i n e s ,  s p e c i f i c  tes t ,  e v a l u a t i o n  and a n a l y s i s  sub- 
t a s k s  have been a s s igned  t o  t h e  v a r i e t y  of t e c h n i c a l  o r g a n i z a t i o n s  a t  JSC. Inc luded  i n  t h e s e  t a s k s  
are: p rov id ing  t e c h n i c a l  e x p e r t i s e  i n  t h e  O r b i t e r  l i f e  suppor t  systems;  performing eng inee r ing  
a n a l y s i s ,  de s ign  d e f i n i t i o n ,  performance e v a l u a t i o n ,  and breadboard t e s t i n g  f o r  communications and 
t r a c k i n g  systems ground t e s t i n g ;  p r o v i d i n g  e x p e r t i s e  i n  guidance,  nav iga t i on ,  c o n t r o l ,  i n s t r u m e n t a t i o n  
and e lect r ical  power d i s t r i b u t i o n ;  management and o p e r a t i o n  o f  environmental  tes t  chambers; a n a l y s i s ,  
e v a l u a t i o n  and component t e s t i n g  of t h e  O r b i t e r  h y d r a u l i c s  system, a u x i l i a r y  power u n i t ,  o r b i t a l  
maneuvering sys tem components, r e a c t i o n  c o n t r o l  eng ine  performance,  r e a c t i o n  c o n t r o l  system engine  
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v a l u e  l e a k  d e t e c t i o n  techniques  and development of  i n i t i a t o r  f i r i n g  u n i t s ;  a n a l y s i s  and l a b o r a t o r y  
t e s t i n g  f o r  v e h i c l e  a t tachment  and s e p a r a t i o n  systems;  de s ign  a n a l y s i s  of t o t a l  S h u t t l e  systems,  
Shu t t l e /pay load  i n t e r f a c e  des ign ,  crew s t a t i o n  e v a l u a t i o n  and des ign ,  S h u t t l e  a i r l o c k  des ign  e v a l u a t i o n ,  
etc. ;  conduct ion  of  eng inee r ing  a n a l y s i s  t o  de te rmine  o v e r a l l  v e h i c l e  performance c h a r a c t e r i s t i c s  i n  
t h e  area of  aerodynamic performance, f l i g h t  c h a r a c t e r i s t i c s ,  performance, and dynamics i n c l u d i n g  
a e r o e l a s t i c i t y .  

The s u c c e s s f u l  f l i g h t  and o p e r a t i o n a l  performance of t h e  Spa* S h u t t l e  i s  dependent on t h e  proper  
f u n c t i o n i n g  of i n t e g r a t e d  e l e c t r o n i c  equipment. 
Avionics  System. Avionics  p rov ide  t h e  S h u t t l e  p i l o t s  and crew wi th  t h e  t o t a l  assessment  and command 
c a p a b i l i t y  neces sa ry  t o  manage, f l y  and o p e r a t e  t h e  v e h i c l e .  Because of t h e  c r i t i c a l i t y  of t h i s  sy s-  
t e m ,  v e r y  c l o s e  a t t e n t i o n  i s  g iven  t o  t h e  i d e n t i f i c a t i o n  of  performance requi rements ,  systems des ign ,  
and i n t e g r a t e d  performance . 

C o l l e c t i v e l y ,  t h e s e  are termed t h e  I n t e g r a t e d  

A v a r i e t y  of a v i o n i c  e lements  are inc luded  w i t h i n  t h e  Space S h u t t l e  system, each of  which r e q u i r e s  
t h e  a t t e n t i o n  of  a group of  t e c h n i c a l  e x p e r t s .  These elements  i nc lude :  guidance,  n a v i g a t i o n  and 
c o n t r o l ,  d a t a  p roces s ing ,  communication and t r a c k i n g ;  i n s t r u m e n t a t i o n ,  d i s p l a y s  and c o n t r o l s ,  s o l i d  
r o c k e t  b o o s t e r  c o n t r o l  and r ecove ry  i n t e r f a c e ,  power and c o n t r o l ,  and e x t e r n a l  t ank  p r o p e l l a n t  c o n t r o l  
and i n s t rumen ta t i on .  

Avionics  and so f twa re  t e s t i n g  and checkout  i n  t h e  E l e c t r o n i c s  Systems T e s t  Labora tory  and t h e  
S h u t t l e  Avionics  I n t e g r a t i o n  Labora tory  have e f f e c t i v e l y  suppor ted  t h e  Approach and Landing Tes t  (ALT) 
e f f o r t ,  and w i l l  con t inue  through t h e  O r b i t a l  F l i g h t  Tes t i ng  (OFT) and i n t o  t h e  o p e r a t i o n s  era. Their 
purpose i s  t o  v e r i f y  t h e  f u n c t i o n a l  performance o f  S h u t t l e  I n t e g r a t e d  Avionics  System and v a l i d a t e  t h e  
system des ign  and v e r i f y  c o m p a t i b i l i t y  of  t h e  v a r i o u s  r a d i o  frequency communication l i n k s .  

For  OFT crew t r a i n i n g ,  t h e  O r b i t e r  A e r o f l i g h t  S imula tor  (OAS) w a s  upgraded t o  t h e  O r b i t e r  102 con- 
f i g u r a t i o n  t o  become t h e  second crew s t a t i o n  (motion base )  i n  t h e  S h u t t l e  Mission S imula tor  (SMS) com- 
p lex .  The f i x e d  base  i s  t h e  o t h e r  crew s t a t i o n  w i th  f i n a l  systems d e l i v e r y  s e t  f o r  1980. This com- 
p l e x  i s  t h e  pr imary f l i g h t  crew t r a i n i n g  f a c i l i t y  and i s  supplemented by a number of  p a r t  t a s k  t r a i n e r s  
and s p e c i a l i z e d  t r a i n i n g  dev i ce s .  
t i o n  of t h e  SMS, and f u l l  i n t e g r a t e d  s imu la t i ons  were conducted w i th  t h e  SMS t i e d  i n t o  t h e  Mission 
Cont ro l  Center  i n  A p r i l  1979. The c u r r e n t  t r a i n i n g  s chedu le  r e q u i r e s  40 t o  65 t r a i n i n g  hours  p e r  week 
(between t h e  two crew s t a t i o n s ) .  Involved i n  s i m u l a t o r  o p e r a t i o n s  are t h e  s i m u l a t o r  r e a d i n e s s  t e s t s ,  
o p e r a t i o n  of  t h e  s i m u l a t o r s  du r ing  t r a i n i n g  e x e r c i s e s ,  documentation of  abnormal o p e r a t i o n s  i d e n t i f i e d  
i n  t h e  s i m u l a t o r  performance o r  c o n f i g u r a t i o n ,  and c o r r e c t i n g  problems and system mal func t ions .  I n  
a d d i t i o n ,  de s ign  and program mod i f i ca t i ons  must be  implemented t o  ma in t a in  c o n f i g u r a t i o n  w i th  O r b i t e r  
v e h i c l e  mod i f i ca t i ons  and S h u t t l e  program changes. 

T ra in ing  o p e r a t i o n s  began i n  e a r l y  1979 us ing  t h e  motion base  por-  

FG'M 1-6 



The Miss ion  Con t ro l  Center  (MCC) update  invo lves  t h e  management of  t h e  des ign ,  development, i n t e g r a -  
t i o n ,  and t e s t i n g  o f  a l l  MCC s o f t w a r e  r e q u i r e d  t o  suppor t  t h e  S h u t t l e  O r b i t a l  F l i g h t  T e s t  (OFT) program. 
This  i n c l u d e s  m o d i f i c a t i o n s  t o  o l d  programs, new o r  replacement programs, t h e i r  i n t e g r a t i 0 n . h  t h e  MCC, 
t h e  i n t e g r a t i o n  of  t h e  MCC s o f t w a r e  and hardware, and s o f t w a r e  of  t h e  MCC f o r  s i m u l a t i o n ,  t r a i n i n g ,  
and a c t u a l  f l i g h t  o p e r a t i o n s .  Orbi tal  F l i g h t  T e s t  i s  a major d e s i g n  change t o  t h e  MCC so f tware  and 
r e q u i r e s  new programs f o r  t h e  t e l eme t ry ,  command, t r a c k i n g ,  and communications programs. 

O r b i t a l  F l i g h t  Support  i n c l u d e s  a wide v a r i e t y  of  p l ann ing  a c t i v i t i e s  r ang ing  from o p e r a t i o n a l  con- 
c e p t s  and techniques  t o  d e t a i l e d  systems o p e r a t i o n a l  procedures  and c h e c k l i s t s .  Tasks i n c l u d e  f l i g h t  
sys tem and so f tware  handbooks, f l i g h t  r u l e s ,  d e t a i l e d  c r e w  a c t i v i t y  p l a n s  and procedures ;  development 
o f  mi s s ion  c o n t r o l  c e n t e r  and network systems requi rements ;  and o p e r a t i o n s  i n p u t  t o  t h e  i n i t i a l  
p l ann ing  f o r  t h e  s e l e c t i o n  and o p e r a t i o n  of  S h u t t l e  OFT payloads .  

S p e c i f i c  OFT f l i g h t  p l ann ing  a c t i v i t y  encompasses t h e  f l i g h t  des ign ,  f l i g h t  a n a l y s i s ,  and so f tware  
a c t i v i t i e s .  
f l i g h t  b a s i s ;  suppor t ing  t h e  c r e w  t r a i n i n g  s i m u l a t i o n s ;  and development of  f l i g h t  techniques  f o r  OFT. 
S p e c i f i c  OFT f l i g h t  d e s i g n  p roduc t s  i n c l u d e  concep tua l  f l i g h t  p r o f i l e s  and o p e r a t i o n a l  f l i g h t  p r o f i l e s  
which are i s s u e d  a t  launch minus twelve and t h r e e  months, r e s p e c t i v e l y ,  f o r  each f l i g h t .  The OFT so f tware  
a c t i v i t i e s  i n c l u d e  t h e  development, fo rmula t ion ,  and v e r i f i c a t i o n  s u p p o r t  f o r  t h e  guidance,  t a r g e t i n g ,  
and n a v i g a t i o n  systems so f tware  requi rements  i n  t h e  O r b i t e r  and MCC. I n  a d d i t i o n ,  t h e  f l i g h t  dependent  
d a t a  l o c a t e d  i n  t h e  e r a s a b l e  memory (miss ion- to- miss ion  changes)  i s  developed from t h e  f l i g h t  d e s i g n  
p r o c e s s  f o r  i n c o r p o r a t i o n  i n t o  t h e  O r b i t e r  so f tware  and MCC systems.  

The f l i g h t  d e s i g n  t a s k s  i n c l u d e :  developing  nominal and cont ingency p r o f i l e s  on a p re-  

O r b i t e r  Sof tware  Development p rov ides  so f tware  r e q u i r e d  f o r  t h e  S h u t t l e  O r b i t e r  Avionics  (onboard)  
g e n e r a l  purpose  computers. This t a s k  i n v o l v e s  t h e  g e n e r a t i o n  o f  t h e  s p e c i f i c a t i o n s ;  t h e  des ign ,  
development, code and t e s t ;  and i n t e g r a t i o n  and v e r i f i c a t i o n  o f  t h e  pr imary  a v i o n i c s  so f tware  systems which 
are loaded i n t o  t h e  onboard computers. These computers are used f o r  c r e w  t r a i n i n g  i n  t h e  S h u t t l e  
Miss ion  Simula tor  and f o r  t h e  a c t u a l  space  f l i g h t  mission.  I n  a d d i t i o n ,  t h i s  t a s k  p rov ides  so f tware  
f o r  O r b i t e r  v e h i c l e  tests conducted a t  t h e  S h u t t l e  launch s i tes  (Kennedy Space Center  and t h e  Western 
Space and Missile Cen te r ) ,  and i n  t h e  S h u t t l e  Avionics  I n t e g r a t i o n  Lab. 

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

SPACE FLIGHT OPERATIONS. .................................................. 97 9 

JSC’s  suppor t  o f  t h e  Spacelab  development e f f o r t  i n c l u d e s  e s t a b l i s h i n g  and c o n t r o l l i n g  S h u t t l e  
i n t e r f a c e  w i t h  t h e  Spacelab ,  f o r  o v e r a l l  s a f e t y  requi rements  f o r  t h e  Shu t t l e /Space lab  combination,  
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and suppor t  of MSFC i n  t h e  performance of  i t s  ass'igned r e s p o n s i b i l i t i e s .  
t r a i n i n g  i n  con junc t i on  w i t h  f l i g h t  hardware, and t h e  development and o p e r a t i o n  of Shu t t l e /Space l ab  
s i m u l a t o r s  and t r a i n e r s  as w e l l  as Spacelab suppor t  so f twa re  r e s i d e n t  i n  t h e  O r b i t e r  gene ra l  purpose 
computer. 

JSC i s  r e s p o n s i b l e  f o r  crew 

The Mission Cont ro l  Center  i s  being upgraded M C C - 1 1  and Payload Opera t ions  Cont ro l  Center  (POCC) f o r  
t h e  h igh  f l i g h t  d e n s i t y  of  STS o p e r a t i o n s ,  payload suppor t ,  and s ecu re  DOD ope ra t i ons .  Design and i m-  
p lementa t ion  necessary  f o r  th i s  upgrade i n c l u d e s  t h e  d i s p l a y ,  c o n t r o l ,  d a t a  hand l ing  and i n t e r f a c e ,  com- 
munica t ions ,  and computer hardware l sof tware  systems which are be ing  r ep l aced ,  modif ied,  and/or  supplemented. 
This  upgrade w i l l  p rov ide  miss ion  suppor t  f o r  up t o  t h r e e  O r b i t e r s  s imul taneous ly  (two i n f l i g h t  and one 
on pad o r  s i m u l a t i o n ) ,  Spacelab and a t tached- payload  command and c o n t r o l ,  and a b i l i t y  t o  s e p a r a t e  a s ecu re  
d a t a  s t r i n g  f o r  DOD S h u t t l e  miss ion  suppor t .  

The S h u t t l e  Mission S imula tor  (SMS) complex and procedures  t r a i n i n g  f a c i l i t y  w i l l  be implementing 
r e c o n f i g u r a t i o n  t o o l s  (hardware and so f twa re  systems)  t o  permi t  suppor t  of t h e  h igh  f l i g h t  ra te  of 
t h e  1980 ' s .  The c a p a b i l i t y  €or  near- cont inuous  t r a i n i n g  of  a number of  f l i g h t  crews f o r  d i f f e r e n t  types  
of  mi-ssions, w i th  d i f f e r e n t  payload requi rements  and on d i f f e r e n t  O r b i t e r s ,  w i l l  r e q u i r e  management 
and u t i l i z a t i o n  of  a ve ry  h igh  volume of  d a t a .  Therefore ,  automated t o o l s  a r e  e s s e n t i a l  t o  suppor t  
t h i s  pace of  t r a i n i n g .  I n  a d d i t i o n ,  s imu la to r  system upgrades w i l l  con t i nuous ly  be  made t o  keep up 
w i t h  changes t o  t h e  O r b i t e r s .  

O r b i t e r  a v i o n i c s  so f twa re  development i n  t h e  STS Opera t ions  era w i l l  p rov ide  f o r  payload suppor t .  
This w i l l  i n c l u d e  g e n e r a l  c a p a b i l i t i e s  f o r  Spacelab,  I n e r t i a l  Upper S t age  (IUS), and Spinning S o l i d  
Upper S t age  (SSUS), w i th  f l e x i b i l i t y  a v a i l a b l e  t o  implement s p e c i f i c  payload requi rements  as o p t i o n a l  
s e r v i c e s .  

I n  a d d i t i o n ,  t h e  t a s k  w i l l  p rov ide  f o r  r a p i d  handl ing  of  miss ion- to- miss ion  so f twa re  changes 
( f l i g h t  dependent d a t a  i n  e r a s a b l e  memory) and a s s o c i a t e d  v e r i f i c a t i o n  on a "near p roduc t ion  l i n e "  
b a s i s  because of  t h e  g r e a t e r  miss ion  r a t e s .  I n  o r d e r  t o  accommodate t h e  produc t ion  l i n e  type  of  
work, emphasis i s  be ing  p l aced  on so f twa re  t o o l s  and t h e  a s s o c i a t e d  au tomat ic  d a t a  p roces s ing  equipment 
(ADPE) hardware which now comprise t h e  Software Development Lab (SDL) and t h e  t r a n s i t i o n  of  suppor t  i n t o  
a Software Produc t ion  F a c i l i t y  (SPF). 

F l i g h t  de s ign  f o r  o p e r a t i o n s  i nc ludes :  t h e  i d e n t i f i c a t i o n  of  o p e r a t i o n a l  requi rements  f o r  t h e  
de s ign  of  planned and improved s p a c e c r a f t  systems;  t h e  development of  f l i g h t  t echniques  f o r  u t i l i z a -  
t i o n  of  t h e s e  systems;  and t h e  development of  nominal and cont ingency  f l i g h t  p r o f i l e s  f o r  a l l  S h u t t l e  
miss ions .  
b e f o r e  t h e  f l i g h t ,  and o p e r a t i o n a l  p r o f i l e  development and a n a l y s i s ,  accomplished immediately p r i o r  t o  

This w i l l  i n c l u d e  conceptua l  l e v e l  p r o f i l e  development and a n a l y s i s ,  beg inn ing  about  two y e a r s  
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the flight. A s  in OFT, the software activities for operational flights also include the continued devel- 
opment, definition, and verification support of the guidance, targeting, and navigation systems software 
requirements in the Orbiter and MCC. 
capabilities and performance. 

Software changes for Orbiter improvements will upgrade vehicle 

The advanced programs objective is to provide technical as well as programtic data for the defini- 
tion and evaluation of potential future space programs and systems. In support of these activities, 
advanced studies are conducted to obtain significant performance and reliability improvements, to 
reduce future program risks and development costs through the effective use of new technologies, and 
to examine concepts and techniques which can reduce STS operations costs and mission turnaround times. 
In 1981, the advanced studies effort will assess the technology maturity for a Space Operations Center 
and examine innovative design concepts which would allow modular development of such a center. A 
Satellite Services Systems Analysis will be conducted to survey capabilities of proposed equipment to 
enhance deployment, retrieval, and servicing of payloads. Technology developments in support of 
Power Extension Package definition and development will be completed. 
studies will be conducted for all of these major disciplines. 

Engineering and supporting 

PUNETARY EXPLORATION...................................................... 

Permanent Positions 
(Civil Service) 

40 

The Center ,supports the agency's Planetary Exploration program in the area of geosciences where a 
strong, active research group is required to support future programs, to provide curatorial support, 
to assist in information dissemination and to interact with outside scientists. To provide this 
support the research group must make an active contribution to our knowledge of the compositions, 
structures and evoluntionary histories of the solid bodies of the solar system. Therefore, the 
Center has an ongoing program of analysis of planetary materials and of remote sensing data, a 
theoretical studies program and a program which is involved in the development of remote sensing 
instrumentation. The definition of geoscience requirements for future planetary flight missions 
is an important role for the geoscience group which is involved in extensive cooperation with the 
planetary science community. 

LIFE SCIENCES. ............................................................. 112 

The Johnson Space Center has the lead role in evaluating human physiological changes associated 
with the space environment and providing effective countermeasures to assure crew health and optimal 
performance. 
for life sciences payloads. 
environmenr: EO accomplish medical and Diological researcn. 

The scientific activities are to define, develop and integrate biomedical experiments 
Additionally, these experiments are designed to utilize the space 
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The medical  a c t i v i t i e s  p rov ide  f o r  medical  con t ingenc ie s  i n  f l i g h t  i nvo lv ing  onboard h e a l t h  services, 
t r a i n i n g  f o r  crewmen, ground-based medical  suppor t  and medical  e v a l u a t i o n  of proposed crewmembers. 
These o b j e c t i v e s  are s u p p o r t i v e  o f  t h e  C e n t e r ' s  r e s p o n s i b i l i t y  f o r  a s s u r i n g  a s t r o n a u t  h e a l t h  and 
s a f e t y ,  bo th  du r ing  f l i g h t  and on t h e  ground. The accomplishment o f  t h e s e  o b j e c t i v e s  r e q u i r e s  a w e l l  
d e f i n e d  and c o n t i n u i n g  program t h a t  i n c o r p o r a t e s  medical  r e s e a r c h ,  o p e r a t i o n s ,  l a b o r a t o r y  suppor t  and 
c l i n i c a l  medicine. 

The b ioeng inee r ing  ac t iv i t i es  p rov ide  i n t e g r a t i o n  of  d e d i c a t e d  l i f e  s c i e n c e s ,  Spacelab  exper iments  
and i n t e g r a t i o n  f o r  human exper iments .  To t h i s  end, experiments  w i l l  be s e l e c t e d ,  and experiment  
hardware development w i l l  be  i n i t i a t e d .  JSC i s  r e s p o n s i b l e  f o r  miss ion  management of  t h e  O f f i c e  o f  
Space Science  payload which i n c l u d e s  i n t e g r a t i o n  of  equipment t o  t h e  p a l l e t ,  i n t e g r a t i n g  t h e  payload 
i n t o  t h e  O r b i t e r ,  and real  t i m e  miss ion  suppor t  w h i l e  i n  o r b i t .  

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

SPACE APPLICATIONS.................... ..................................... 209 

The r e s o u r c e  o b s e r v a t i o n s  d i s c i p l i n e  i s  d i v i d e d  i n t o  two major areas: technology development a d  
a p p l i c a t i o n s  p r o j e c t s ,  and f l i g h t  p r o j e c t s .  J S C ' s  r e s p o n s i b i l i t y  e n t a i l s  t h e  conduct  and implementa- 
t i o n  o f  major t a s k s  i n  each of  t h e s e  areas. 

1. Technology development and a p p l i c a t i o n s  p r o j e c t s  use  remote ly  sensed  d a t a  f o r  a g r i c u l t u r a l  
c rop  i d e n t i f i c a t i o n ,  c rop  a c r e a g e  and y i e l d  e s t i m a t i o n ,  f o r e s t  mapping and inven to ry ,  s o i l  mo i s tu re  
measurement, and v e g e t a t i o n  cove r  moni tor ing .  S t u d i e s  o f  d a t a  systems and techniques ,  a p p l i c a b l e  
t o  t h e s e  and o t h e r  a p p l i c a t i o n s ,  are a l s o  be ing  conducted.  

2. F l i g h t  p r o j e c t  r e s p o n s i b i l i t i e s  a t  JSC i n c l u d e  t h e  a i r b o r n e  i n s t r u m e n t a t i o n  r e s e a r c h  p r o j e c t  

Responding t o  a i r b o r n e  measurement requi rements ,  genera ted  by NASA r e s e a r c h  
and S h u t t l e  payload in s t rumen t  development. 
f l i g h t  on t h e  S h u t t l e .  
and c o o p e r a t i v e  programs w i t h  t h e  Departments of  A g r i c u l t u r e ,  I n t e r i o r ,  Defense, Commerce and 
Energy and v a r i o u s  s t a t e  agenc ie s ,  JSC develops  and implements a n  a i r c r a f t  suppor t  p lan .  Involved  
i s  t h e  t e s t i n g ,  maintenance, and o p e r a t i o n  o f  a wide v a r i e t y  o f  remote s e n s o r s  which p rov ide  d a t a  
t o  i n v e s t i g a t o r s .  Three a i r c r a f t ,  c a p a b l e  of  d a t a  a c q u i s i t i o n  from 500 t o  63,000 f e e t ,  are ope ra t ed ;  
a Lockheed C-130, a Genera l  Dynamics WB-57FY and a B e l l  206B h e l i c o p t e r .  
E l l i n g t o n  A i r  Force  Base. 

The Large Format S t e r e o  Camera i s  be ing  developed f o r  

They are mainta ined  a t  nearby  
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Permanent Positions 
(Civil Service) 

TECHNOLOGY UTILIZATION.. . . . . . . . . . . . . . .  ..................................... 5 

The Technology Utilization program transfers new knowledge and innovative technology resulting from 
NASA's research and development programs for application in industry, medicine and important public 
sector areas such as urban development. The Technical Planning Office at JSC provides program office 
direction for the Technology Utflization program at JSC and provides engineering support to analyze 
the feasibility of space application to ground-based operations, such as: telecare, feeding the 
elderly, and bioisolation garment. 

AERONAUTICAL RESEARCH AND TECHNOLOGY.. ..................................... 8 

JSC is continuing its efforts in fire testing aircraft fuselage sections fabricated with newly 
developed materials. This project provides the aircraft industry with test data and results of 
flammability tests on fuselage components based on full-scale fire testing. In addition, JSC is 
evaluating the Electromechanical Flight Control concept as an eventual replacement for aircraft 
hydraulic systems. 
multiplexer/demultiplexer component capable of bidirectional, full duplex operation with 1 6  channels. 

Also, Fiber Optical Systems are being examined to develop a stand-alone optical 

SPACE RESEARCH AND TECHNOLOGY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

Systems and design studies are being performed as follows: develop technology, fabricate and 
test a Synthetic Aperture Imaging Radar (SAR); research fuel cell and electrolysis cell technology 
to demonstrate suitability to large orbital energy conversion and storage requirements; identify 
viable propulsion system designs and propellant alternatives which could replace hydrazine fuel in a 
second generation Shuttle auxiliary propulsion system; collect data, using the Shuttle Development 
Flight Instrumentation that will augment the research and technology base for future spacecraft de- 
sign; and, develop an instrumentation package which will provide flight mechanics data for the deter- 
mination of aerodynamic coefficients from Orbiter flight data. 

ENERGY TECHNO LOGY .......................................................... 18 

Engineering manpower yill be used for Space Solar Power System definition. This will involve 
in-house engineering definition studies and contract management. The studies will involve a systematic 
comparative assessment of power conversion options (photovoltaic versus thermal, silicon versus gallium 
arsenite, etc.); major systems trades such as the location of the space construction activity (low 
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e a r t h  o r b i t  v e r s u s  geosynchronous o r b i t ) ;  and c r i t i c a l  systems d e f i n i t i o n  ( r o t a r y  j o i n t ,  phase  c o n t r o l ,  
e tc.) .  Also,  t h e  s t u d i e s  w i l l  p rov ide  f o r  a second i t e r a t i o n  of  e lements  and emphasize techniques  o f  
space  c o n s t r u c t i o n ,  c o n s t r u c t i o n  base  d e f i n i t i o n ,  l o g i s t i c s  and o p e r a t i o n s ,  and d e f i n i t i o n  of  r e q u i r e d  
development program. 

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

CENTER MANAGEMENT AND OPERATIONS SUPPORT................................... 540 

Center  Management and Opera t ions  Support  i s  de f ined  as t h a t  s u p p o r t  o r  service be ing  provided  t o  
a l l  JSC o r g a n i z a t i o n s  which cannot  be  d i r e c t l y  i d e n t i f i e d  t o  a s p e c i f i c  b e n e f i t t i n g  program o r  p r o j e c t .  
The C iv i l  service pe r sonne l  involved  are: 

D i r e c t o r  and S t a f f  - The Cen te r  D i r e c t o r ,  Deputy D i r e c t o r  and immediate s t a f f ,  e .g . ,  Legal ,  P a t e n t  
Counsel,  Equal Oppor tuni ty ,  Technica l  P lanning ,  and P u b l i c  A f f a i r s .  

Management Support  - I n c l u d e s  a wide range  of  a c t i v i t y  c a t e g o r i z e d  as b u s i n e s s  management suppor t  
f o r  programs and f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  
and budget  management, program c o n t r o l ,  c o n t r a c t i n g  and procurement,  pe r sonne l  management, p r o p e r t y  
management, f i n a n c i a l  management, r e s o u r c e  c o n t r o l ,  and management systems and a n a l y s e s .  

Opera t ions  Support  - This i s  a broad spec t rum o f  a c t i v i t y  t h a t  i s  r e q u i r e d  t o  ma in ta in  and o p e r a t e  
f a c i l i t i e s ,  b u i l d i n g s ,  and equipment; and t o  p rov ide  t h e  .normal housekeeping services and l o g i s t i c s  
s u p p o r t  f o r  t h e  pe r sonne l  who manage and conduct  t h e  a f f a i r s  of  t h e  Center .  S p e c i f i c  a c t i v i t i e s  are: 
maintenance and o p e r a t i o n  o f  a l l  b u i l d i r g s  and f a c i l i t i e s ;  d a t a  p r o c e s s i n g  and computer s u p p o r t ;  re- 
l i a b i l i t y  and q u a l i t y  a s su rance ;  Centerwide s e c u r i t y  and p r o t e c t i o n ;  f i r e  p r o t e c t i o n ;  c u s t o d i a l  ser- 
vices; l o g i s t i c s  suppor t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e tc . ;  medical  care o f  employees; and, 
photographic  and g raph ic  suppor t .  
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RZSOURCE REQUIREMENTS BY FUNCTION 

1980 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  Es t ima te  Es t ima te  E s t i m a t e  
(Thousands o f  D o l l a r s )  

I. PERSONNEL AND RELATED COSTS.. .................... 116,657 118,522 126,065 128,612 

Summary of  Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a. Permanent p o s i t i o n s . .  .......................... 
c. Reimbursable d e t a i l e e s  ......................... b. Other  t han  f u l l  t i m e  permanent p o s i t i o n s . .  ..... 
d. Overtime and o t h e r  compensation ................ 

S u b t o t a l ,  Compensation. ........................ 
2 .  B e n e f i t s .  .......................................... 

S u b t o t a l ,  Compensation and 

B. Suppor t ing  Costs  

1. Trans fe r  o f  personnel . .  ... 

B e n e f i t s . . .  ............. 

........................ 
2. Personne l  t r a i n i n g  ................................. 

S u b t o t a l ,  Suppor t ing  Costs....... .................. 
Tota l ,  Pe r sonne l  and Re la t ed  Costs .  ................ 

102,749 
1 , 043 
1,656 

60 1 

106,049 

9,991 

116,040 

159 
458 

617 

116,657 

103,366 
1,598 
1,993 

755 

107,712 

10,200 

117,912 

145 
46 5 

610 

118,522 

110,210 
1,761 
2,087 

8 64 

114,922 

10,458 

125,380 

170 
515 

685 

126,065 

112,208 
1,806 
2,107 

885 

117,006 

10,861 

127 , 867 

175 
57 0 

745 

128,612 
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Explanation of Fund Requirements 

1980 1981 
197 9 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands oT Dollars) 

A.  Compensation and Benefits.... .......................... 116,040 117,912 125,380 127,867 

1. Compensation.. ..................................... 106,049 107,712 114,922 117,006 

a. permanent Positions. ........................... 102,749 103,366 110,210 112,208 

The funds shown above will support 3,494 permanent positions in 1981. Permanent personnel 
staffing increases by 24 positions in 1980 from the budget estimate and by 25 positions from 1980 to 
1981, but the funding increases in both years are due in large part to the October 1979 pay increases. 

Basis of Cost for Permanent Positions 

In 1981, the cost of permanent positions will be $112,208,000. 
1980 level results from the following: 

This increase of $1,998,000 over the 

Cost of permanent positions in 1980.. ............................................. 110,210 

Cost increases in 1981.. .......................................................... +2,932 
Within grade and career advances: 

Full year effect of 1980 actions.. ............................... +929 
Partial year effect of 1981 actions. ............................. +1,016 

Full year effect of 1980 pay increases. ............................. +lo2 
Cost of additional permanent positions .............................. +885 
Cost decreases in 1981.. ........................................................... - 934 

Turnover savings and abolished positions: 
.................. Full year effect of 1980 actions............ -478 

Partial year effect of 1981 actions...... - 96 
-360 

..................... 
One less paid day in 1981... ..................................... 

Cost of permanent positions in 1981. .............................................. 112,208 
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1980 1981 
1979 Budget Curren t  Budget 

Ac tua l  Estimate Estimate Estimate 
(Thousands of D o l l a r s )  

b. Other than  f u l l  t i m e  permanent p o s i t i o n s  

1. c o s t . .  ......................................... 1 , 043 1,598 1 ,761  1 , 806 
2. Workyears ...................................... 114 160 183 190 

The 1981 p l a n  i n c l u d e s  190 workyears which w i l l  s uppor t  t h e  fo l l owing  programs : 

D i s t r i b u t i o n  of  Other t han  F u l l  T i m e  Permanent Workyears 

Programs Workyear s 

Coopera t ive  t r a i n i n g . .  ............................................ 93 
Summer employment ................................................. 28 
Oppor tun i ty  p r o g r a m s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............ 46 

....................................... 23 Other temporary employment. - 

................................................ 190 - - Tota l .  

The i n c r e a s e  i n  workyears from t h e  1980 budget t o  t h e  1980 c u r r e n t  e s t i m a t e  r e f l e c t s  t h e  new 
White House Research Appren t i ce sh ip s  program, the c o n t i n u a t i o n  of the p a r t  t ime program, and a bu i ld- up  
i n  t h e  nonbacca luarea te  c o o p e r a t i v e  program. The i n c r e a s e  i n  1981 i s  due t o  t h e  scheduled bu i ld- up  
o f  t h e  White House Research Appren t icesh ips  program and t h e  nonbacca laurea te  coope ra t i ve  program. 

c. Reimbursable d e t a i l e e s , .  ............................. 1,656 1,993 2 , 087 2 , 107 

The m i l i t a r y  pe r sonne l  d e t a i l e d  t o  JSC on a re imbursab le  b a s i s  are i n d i v i d u a l s  exper ienced  i n  
manned f l i g h t  and r e l a t e d  f i e l d s .  Each i n d i v i d u a l  performs a f u n c t i o n  e s s e n t i a l  and c r i t i c a l  t o  
c u r r e n t  and f u t u r e  programs. 

I n d i v i d u a l s  w i t h  knowledge, exper ience ,  and w i t h  a f l i g h t  background are  e s s e n t i a l  t o  t h e  manned 
f l i g h t  programs. 
c r i t e r ia ,  are m i l i t a r y  pe r sonne l .  The a d d i t i o n a l  requirement  f o r  keeping t h e  m i l i t a r y  informed on 
manned space  f l i g h t  technology i s  a l s o  e s s e n t i a l .  

The i n d i v i d u a l s  most r e a d i l y  a v a i l a b l e  w i t h i n  t h e  Government r anks ,  who meet t h e s e  
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1980 1981 
1979 Budget Cur r en t  Budget 

Ac tua l  Es t imate  Estimate Es.timate 
(Thousands of D o l l a r s )  

One c i v i l i a n  employee, exper ienced  i n  t h e  f i e l d  of  medicine,  i s  a l s o  d e t a i l e d  on a re imbursab le  
b a s i s  t o  JSC. 

The i n c r e a s e s  i n  t h e  1980 c u r r e n t  e s t i m a t e  and i n  1981 are due t o  t h e  October 1979 pay i n c r e a s e s .  

d. Overtime and o t h e r  compensation.................... 60 1 7 55 8 64 885 

Overtime i n  1980 and 1981 w i l l  be used p r i m a r i l y  f o r  p r epa r ing  t h e  Space S h u t t l e  O r b i t a l  F l i g h t  
Tes t s ,  and w i l l  cover  such ac t iv i t i e s  as crew t r a i n i n g ,  t r a j e c t o r y  op t imiza t i on ,  d a t a  r e d u c t i o n ,  oper-  
r a t i o n s  i n  t h e  i n t e g r a t i o n  l a b o r a t o r y ,  and r e l a t e d  suppor t  a c t i v i t i e s .  I n  a d d i t i o n ,  t h e r e  a r e  numerous 
sou rce  s e l e c t i o n  boards ,  e a r t h  r e s o u r c e s  a p p l i c a t i o n  system v e r i f i c a t i o n  programs, and o t h e r  a c t i v i t i e s  
t h a t  n e c e s s i t a t e  ex t ens ions  of  t h e  normal d u t y  hours .  The i n c r e a s e s  i n  1980 from t h e  budget  t o  t h e  1980 
c u r r e n t  estimate, and i n  1981 are due p r i m a r i l y  t o  t he  October 1979 pay i n c r e a s e s .  

B e n e f i t s .  ............................................. 9,991 10,200 10,458 10,861 

Fol lowing are t h e  amounts of c o n t r i b u t i o n  by ca t ego ry :  

C i v i l  S e r v i c e  Ret i rement  Fund..................... 7,322 7,288 7,714 7,951 
Employee l i f e  insurance.. . . .  ...................... 2 97 410 3 10 325 
Employee h e a l t h  insurance. . . .  ..................... 1,825 1,892 1 , 802 1,854 
Workman's compensation.... ........................ 516 57 3 590 687 
FICA... ........................................... 28 36 40 42 

............................. 1 2 2 Severance pay. . . . . . . .  -- 
Other b e n e f i t s .  ................................... 3 -- -- -- -- 

Tota l . . . .  ................................ 9,991 10,200 10,458 10,861 

The i n c r e a s e  from t h e  1980 budget e s t i m a t e  t o  t h e  1980 c u r r e n t  e s t i m a t e  i s  due p r i m a r i l y  t o  t h e  
e f f e c t  of t h e  October 1979 pay i n c r e a s e .  The i n c r e a s e  i n  1981 i s  due t o  a d d i t i a n a l  pe r sonne l  
and i nc rea sed  Workman's compensation which i s  based on b i l l s  r ece ived  from t h e  Department of  Labor. 
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1980 1981  - 
1979  Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

7 45 - 6 85 - 610 - 61  7 B. Supporting Costs........................................ - 
1. Transfer of personnel............................... 1 5 9  145 170  175 

Provides for continuing recruitment and transfer of personnel %essential to J S C ' s  missions. Funds 
required for the transfer of personnel in 1981 remain level with 1980.  

2 .  Personnel training................................... 45 8 465 5 15 5 70 

These funds provide the means to maintain proficiency in various skills, to provide the neces- 
sary training for those employes with technological expertise to keep abreast of the state of the art in 
their respective fields, and to meet career development and upward mobility needs. The increase in the 
1980 current estimate and in 1981 is due to training vital to the implementation of the Civil Service 
Reform Act. 

Summary of Fund Requirements 

A. Program Travel......................................... 2,865 3,265 3 ,134 3,492 

B. Scientific and Technical Development Travel............ 120  115 130  142 

40 1 C. Management and Operations Travel....................... 3 2 4  

Total, Travel...................................... 3.309 3.781 3 ,631 4,035 

- 367 - 40 1 - 
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1980 1981 
19 79 Budget Cur ren t  Budget 

A c t u a l  Estimate Estimate Es t imate  
(Thousands o f  D o l l a r s )  

Explanat ion of Fund Requirements 

A. Program Travel.......................................... 2,865 3,265 3,134 3,492 ' 

Program t r a v e l  i s  s p e c i f i c a l l y  r e q u i r e d  f o r  t h e  accomplishment of t h e  c e n t e r ' s  miss ion  and accoun ts  
f o r  8 7  p e r c e n t  of t h e  t r a v e l  budget f o r  1981. The d e c r e a s e  i n  1980 from t h e  budget t o  t h e  c u r r e n t  e s t i -  
mate  r e f l e c t s  a r e d u c t i o n  i n  t r a v e l  t o  implement S e c t i o n  1 1 2  of P u b l i c  Law 96-86. Trave l  t o  suppor t  Space 
S h u t t l e  development and p r o d u c t i o n  i s  r e q u i r e d  t o  c o n t i n u e  through 1981 a t  approximately  t h e  same level 
expec ted  i n  1980. 
velopment and t h e  g e n e r a t i o n ,  review, and i n t e r c h a n g e  of t h e  thermal ,  s t r u c t u r a l ,  and dynamic mathemat ical  
models r e q u i r e d  f o r  i n t e g r a t i o n  of t h e  v a r i o u s  payloads  w i t h  t h e  S h u t t l e  and w i t h  each o t h e r ,  

120 

However, travel requ i rements  w i l l  increase, p a r t i c u l a r l y  i n  t h e  area o f  payload de-  

142 - 130 - i 15 - B. S c i e n t i f i c  and Technical  Development havel........... - 
S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  p e r m i t s  employees t o  p a r t i c i p a t e  i n  meet ings  and t e c h n i c a l  

seminars  w i t h  o t h e r  r e p r e s e n t a t i v e s  of t h e  ae rospace  community. T h i s  p a r t i c i p a t i o n  a l l o w s  them t o  bene- 
f i t  from exposure  t o  t e c h n o l o g i c a l  advances o u t s i d e  JSC, a s  w e l l  a s  t o  p r e s e n t  b o t h  accomplishments and 
problems t o  t h e i r  a s s o c i a t e s .  Many of t h e s e  meet ings  a r e  working p a n e l s  convened t o  s o l v e  c e r t a i n  prob- 
lems f o r  t h e  b e n e f i t  of t h e  Government. Symposia and t e c h n i c a l  seminars  r e l a t e d  t o  t h e  e a r t h  observa-  
t i o n  program and l u n a r  samples a r e  a major  requirement  i n  t h i s  a rea .  The l e v e l  of t r a v e l  i n  1981 i s  ex- 
pec ted  t o  remain approximately  t h e  same as  t h a t  i n  1980. 

40 1 - 367 - 40 1 - 324 c. Management and Opera t ions  Travel...................... - 
Management and o p e r a t i o n s  t r a v e l  i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of g e n e r a l  management 

m a t t e r s .  It i n c l u d e s  t r a v e l  i n  such a r e a s  a s  pe r sonne l ,  f i n a n c i a l  management, and procurement a c t i v i t i e s ;  
t r a v e l  of t h e  Cen te r ' s  t o p  management t o  NASA Headquar ters  and o t h e r  NASA c e n t e r s ;  and l o c a l  t r a n s p o r t a-  
t i o n .  The d e c r e a s e  i n  t h e  1980 c u r r e n t  e s t i m a t e  from t h e  1980 budget e s t i m a t e  r e f l e c t s  reduced t r a v e l  i n  
1980 t o  implement S e c t i o n  112 of P u b l i c  Law 96-86. The i n c r e a s e  i n  1981 i s  r e l a t e d  t o  t h e  i n c r e a s e d  
S h u t t l e  e f f o r t .  

............................... 111. FACILITIES SERVICES.. 15.602 17.66715.922 18.385 
The Johnson Space Center (JSC) i s  l o c a t e d  on 1,620 acres w i t h  a complex of l a b o r a t o r y  and o f f i c e  type  

builaings, as w e l l  a s  tes t  f a c i l i t i e s .  This complex encompasses 2,799,141 g r o s s  s q u a r e  f e e t  of b u i l d i n g  
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space in 22 major buildings. Also included are 11 major technical facilities. This physical plant sup- 
ports an average daily on-site population of approximately 7,100 to 7,500 personnel. 
facilities are utilized on schedules involving more than one shift or during off-peak hours. 

Many of the test 

These budget estimates also include resources associated with the physical plant requirements of the 
White Sands Test Facility (WSTF) and for facilities used at Ellington Air Force Base (EAFB). 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

Summary of Fund Requirements 

A. Maintenance and Related Services 

1. Facilities................................o....... 5,238 
2. Equipment ......................................... -- 

Subtotal........................................ 5,238 

................... B. Custodial Services................... 3,195 

C,.. Utility Services.............................,......... 7,169 

Total, Facilities Services........................... 15,602 

6,717 4,420 6,187 
3 94 -- -- 

7,111 4,420 6,187 

3,086 3,450 3,851 

7,470 8,052 8,347 

15,922 18,385 17,667 -- 
Explanation of Fund Requirements 

4,420 6,187 

1. Facilities..............................~.......... 5,238 6,717 4,420 6,187 

A. Maintenance and Related Services....................... 5,238 7,111 

This activity involves not only the facilities of JSC at Houston, but also at White Sands Test 
Facility (WSTF) and Ellington Air Force Base (EAFB). 
of effort provided in 1980. The reduction from the 1980 budget estimate to the 1980 current estimate re- 
flects selected deferrals of facility projects into 1981. The 1981 estimate provides for these deferrals 
and the cost of negotiated support contract wage increases. Major types of support in this area are: 

It provides essentially a continuation of that level 
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1980 1981 
1979  Budget Current Budget 

Actual Estimate Estimate Estimate 

.. Maintenance and operation of facilities (156 workyears).......................... 5,172 

This activity includes routine maintenance and facilities support for applicable facilities at 
JSC and its component installations at WSTF and EAFB. 
utility systems, administrative office alterations, and painting. 

Also inclilded are such activities as support for 

b. Grounds maintenance ( 2 4  workyears)............................................... 440 

This provides for mowing and edging of 540 acres of improved land and mowing only of another 775 
acres of unimproved land. Also included is cultivation, mulching, fertilizing, insect control, and care 
of trees and shrubs. 

C. Facilities design engineering (20  workyears)....... .............................. 5 75 

This effort involves engineering design, drafting, and specifications preparation for construc- 
tion of facilities; minor construction and repair projects; and other facility and system design and 
modification tasks. 

2.  Equipment...............oo....................... -- 3 94  0- 0-  

This funding provides for maintenance and repair of office equipment and closed circuit TV main- 
tenance and operation. This has now been reclassified as Installation Common Services, 

B. Custodial Services.................................. 3,195 3,086 3,450 3,851 

This activity involves support contractor effort at JSC to provide security guard services, jani- 
torial services, fire fighting, and ambulance services. The increase from 1980 estimate to the 1980 
current estimate is partially due to an increase of four workyears of support contractor effort for 
increased security requirements during the Space Shuttle missions. 
negotiated support contract wage increases. 

The increase in 1981 is due to 

1. Janitorial services (151 workyears)................................................... 1,968 

This activity provides janitorial services to some 2.55 million square feet of floor space, in- 
cluding highly specialized services to cleanroom areas. Also included are such activities as light 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 

2. Fire protection services (26 workyears)...............................-......-~~~--~~~ 653 

This activity will provide for fire protection and other related activities for J S C  property and 
personnel, including: 

a. Industrial safety and inspections including insuring compliance with OSHA regulations. 
b. Maintenance of alarms and fixed fire fighting equipment. 
c. Technical interface with the Houston Fire Department for actual fire fighting activities. 

3. Security services (61 workyears)............~..~.....~~..~........ ................... 1 , 230 
This activity includes the protection of personnel at J S C  and involves: 

a. Protection of all Government facilities and equipment. 
b. Badging of all on-site personnel and official visitors. 
C. Protecting classified information. 
d. Maintaining area surveillance and traffic control. 

C. Utilities Servi.ces.............o........o......e....e. 7,169 7,470 8,052 8,347 

This category includes purchased utilities and 44 workyears of support contractor effort for the 
operation and maintenance of the utility distribution system at JSC. 
f 01 1 ows : 

The commodity'costs are as 

i. Electricity (148,079 ~H)...................................~~..~~.o.~o~~~....~~.~~~.~ 5,569 
2. Natural gas (233,105 cubic feet).... ................................................. 1,036 
3. Water and Sewage..................................................................... 318 

The increase from the 1980 budget estimate to the 1980 current estimate primarily reflects rate in- 
creases for natural gas and electricity. The increase in 1981 reflects these and further rate increases, 
partially offset by reductions resulting from conversions from natural gas to electricity and J S C ' s  
continuing conservation efforts. 
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1980 1981 
Budget 1979 Budget Current 

Actual Estimate Estimate Estimate 

IV. TECHNICAL SERVICES................................... 5,901 7 , 006 6,100 7,529 

Summary of Fund Requirements 

A. Automatic Data Processinq 

1. Equipment.......................................o.. 2,355 2,300 2,453 2,703 
2. Operations............................... .......... 1,577 2,540 1 , 608 2,530 

Subtotal............................,..,......... 3,932 4.840 4,061 5.233 

B. Scientific and Technical Information 

1. Library................ ............................ 100 96 96 103 
2. Education and Information.......................... 1,309 - 682 1,385 1,561 

Subtotal......................................... 1,409 - 778 1,481 1,664 

632 

Total, Technical Services........................ 5,901 7,006 6,100 7,529 

- 558 C. Shop Support and Services.............*................. - 5 60 1,388 - 

Explanation of Fund Requirements 

A. Aut m a  tic Data Proces sing. ............................ 3,932 4,840 4,061 5,233 

This activity provides accounting and management information to satisfy requirements of NASA 
management and external authority. Included is support of all JSC administrative functions and the 
lease and maintenance costs of all multiuse ADP equipment within JSCfs Central Computer Facility. The 
decrease in 1980 from the budget to the current estimate reflects 1979 experience with pre-FMOF require- 
ments and a change in the phasing of the contract funding plan in the Operations area, partially offset by 
increased lease costs in the Equipment category. 
support contractor wage increases in the Operations area. 

The increase in 1981 is due primarily to negotiated 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

1. Equipment......................................... 2,355 2 , 300 2,453 2,703 

Covered herein are the purchase and maintenance costs of all JSC-owned ADP equipment and the lease 
costs of all leased ADP hardware within the Central Computer Facility. These hardware systems include 
four Univac 1108's, one Univac 1110, one Univac 9300, one IBM 360122, one CDC 3200, and one Mohawk (data 
entry) computer system. Also included is associated peripheral equipment such as two microfilm proces- 
sors, various terminals, and keypunch equipment. 

2. Operations.............................~.......... 1,577 2,540 1,608 2 , 530 

This category provides. for computer programming, operations, keypunch, and other support personnel 
involving 70 workyears of support contractor effort. The ADP systems supported include institutional 
management, finance and accounting, procurement, contract status and tracking, personnel management, 
and utility tracking. 

B. Scientific and Technical Information................. 1,409 778 1,481 1,664 - 
This activity, requiring 69 support contractor workyears, provides for the operation of the techni- 

cal library at JSC, a public affairs educational and informational program, and support to the Center 
in provision of various scientific and technical information services. The increase in 1980 from the 
budget to the current estimate is due to the reclassification of public affairs audio-visual support 
to this category from Shop Support and Services. The increase in 1981 is due to an anticipated increase 
in support contractor wages. 

1. Library........................................... 100 96 96 103 

Six support contractor workyears provide cataloging and indexing services and provide initial 
distribution of publications in the operation of the JSC Technical Library. This includes, on a 
monthly basis, cataloging of approximately 170 books, indexing of approximately ,730 reports, and 
distributing about 50,000 publications. 

2. Education and Information...................... 1,309 682 1,385 1,561 
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. 
The funding i n  t h i s  c a t e g o r y  p r o v i d e s  f o r  63 suppor t  c o n t r a c t o r  workyears t o  suppor t  a JSC p u b l i c  

a f f a i r s  program. Included are motion p i c t u r e  p roduc t ion ,  from s c r i p t  t o  screen;  f i l m  c l i p  p r e p a r a t i o n ;  
e x h i b i t  management and re fu rb i shment ;  v i s i t o r  o r i e n t a t i o n  t o u r s ;  l e c t u r i n g ;  mai l  answering services; and 
o t h e r  p u b l i c  a f f a i r s  a c t i v i t i e s .  

1980 1981 
1979 Budget Current  Budget 

Actual  Est imate  Es t imate  Es t imate  - 
(Thousands of D o l l a r s )  

......................... 632 - 558 - C. Shop Support and Services. .  - 5 60 1,388 

These funds  p r o v i d e  f o r  24 workyears of suppor t  c o n t r a c t o r  e f f o r t  t o  p r o v i d e  JSC w i t h  suppor t  i n  
a r e a s  such a s  g r a p h i c s ,  p u b l i c a t i o n s ,  aud io- visua l  m a t e r i a l ,  m i c r o f i l m  and mic rof iche ,  and e d i t o r i a l  
services f o r  JSC p u b l i c a t i o n s .  
management reviews. Var ious  k i n d s  of f i l m  a r e  processed,  and r e p r o d u c t i o n s  and r e p r i n t s  made. The 
d e c r e a s e  from t h e  1980 budget e s t i m a t e  t o  t h e  1980 c u r r e n t  e s t i m a t e  i s  due t o  t h e  r e c l a s s i f i c a t i o n  of 
s e l e c t e d  p u b l i c  a f f a i r s  aud io- visua l  suppor t  t o  t h e  S c i e n t i f i c  and Technical  In fo rmat ion  category.  The 
i n c r e a s e  i n  1981 i s  due t o  n e g o t i a t e d  suppor t  c o n t r a c t o r  wage i n c r e a s e s .  

Graphic  m a t e r i a l s  a r e  p repared  for u s e  i n  p r e s e n t a t i o n s  and s e n i o r  

11.163 12.127 .......................... 9.490 V. MANAGEMENT AND OPERATIONS. 11.461 

Summary of Fund Requirements 

A. A d m i n i s t r a t i v e  Communications. ...................... 2,713 2,437 2,690 2,788 

B. P r i n t i n g  and 1,131 761 997 997 

C. Transportation...................~.................. 7 73 825 923 966 

D. I n s t a l l a t i o n  Common Services........................ 6,844 5 , 467 6,553 7,376 

Total ,  Management and Operations. .  ................ 11,461 9,490 11,163 12,127 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars ) 

Explanation of Fund Requirements 

A. Administrative Communications.......................... 2,713 2,437 2,690 2,788 

Communications support for JSC and WSTF consist of local telephone service, long distance telephone 
service, and various kinds of other communications services. The 1980 current estimate is higher than 
the 1980 budget estimate due to a 2 1  percent rate increase in local telephone exchange services experienced 
in 1979, partially offset by a decrease in costs for use of the Federal Telecommunications System (FTS). 
The level of support in 1981 is the same as that in 1980. 

1. Local telephone service.................o...............~o.....o..................... 1,690 

The major part of this category provides for 3,360 Centrex lines and 6,503 telephone instruments 
at JSC. 
MA.; Grumman, Bethpage, NY; and SAMSO, El Segundo, CA. About 128 local circuits at JSC and two at WSTF 
for fire alarms, burglar alarms, public address systems, and other specialized uses are also included 
in this category. 

Also included are 292  telephones at WSTF and local telephone service at Draper Labs, Cambridge, 

2. Long distance telephone service..........................o..............o...o........ 95 4 

This category includes the cost for FTS, commercial toll calls, two dedicated voice circuits 
between WSTF and Las Cruces, NM, and two teletype circuits between JSC and GSA in Austin, TX. 

3. Other communications services (one workyear)..o........~....o...~..~.....~.......... 144 

These funds provide specialized services such as teletype and wire news services. In addition, 
the operation and maintenance of a closed circuit TV system is provided along with eight radio networks 
for fire, security, custodial, and other uses. 

B. Printing and 1,131 761 - 997 - 997 - 
JSC’s basic printing requirements are handled by maintaining an on-site printing plant operated by 

In JSC personnel. This printing plant produces approximately 50,000,000 units of printing each year. 
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a d d i t i o n  t o  t h i s  o n- s i t e  p r i n t i n g  p l a n t ,  J S C  must a l s o  purchase  from p r i v a t e  f i rms ,  through Government 
Pr ' in t ing  O f f i c e  c o n t r a c t s ,  about  54,600,000 u n i t s  each year .  This  purchased p r i n t i n g  i s  a combination 
of over f low requi rements  t h a t  cannot be handled on- s i t e ,  and p r i n t i n g  which r e q u i r e s  g r e a t e r  o r  d i f -  
f e r e n t  c a p a b i l i t i e s  t han  t h o s e  a v a i l a b l e  a t  t h e  o n- s i t e  p l a n t .  The i n c r e a s e  from t h e  1980 budget es t i-  
mate t o  t h e  1980 c u r r e n t  e s t i m a t e  and i n  1981 r e f l e c t s  t h e  t r a n s f e r  of Space S h u t t l e  r e l a t e d  p r i n t i n g  
from c o n t r a c t o r  e f f o r t  t o  t h e  o n- s i t e  p l an t .  

1980 1981 
1979 Budget Current  Budget 

Actual  Es t imate  Es t imate  Es t imate  
(Thousands of D o l l a r s )  

773 - 825 - 92 3 - 966 - 
T r a n s p o r t a t i o n  f u n c t i o n s  a t  J S C  i nvo lve  seven workyears of suppor t  c o n t r a c t o r  e f f o r t .  Also i nc luded  

a r e  a d m i n i s t r a t i v e  a i r c r a f t  maintenance c o s t s  and l e a s e  of t r u c k s  from GSA. The 1980 c u r r e n t  e s t i m a t e  
i s  h ighe r  than  t h e  1980 budget e s t i m a t e  due t o  unexpected Space S h u t t l e  r e l a t e d  requi rements  i n  most 
work a r e a s .  The l e v e l  of  e f f o r t  f o r  t h e s e  s e r v i c e s  i n  1981 i s  expected t o  be t h e  same a s  t h a t  i n  1980. 

D. I n s t a l l a t i o n  Common Services................o,.o..o... 6,844 5,467 6,553 7,376 

These s e r v i c e s ,  r e q u i r i n g  170 workyears of suppor t  c o n t r a c t o r  e f f o r t ,  suppor t  c e n t e r  management and 
s t a f f  a c t i v i t i e s ,  p rov ide  medical  s e r v i c e s ,  and cover v a r i o u s  i n s t a l l a t i o n  support  s e r v i c e s .  These a r e  
r e p r e s e n t a t i v e  a r e a s  i n  which t h e  i nc rea sed  Space S h u t t l e  a c t i v i t i e s  have g r e a t  impact. The 1980 cur-  
r e n t  e s t i m a t e  and t h e  1981 e s t i m a t e  a r e  h ighe r  t han  t h e  1980 budget e s t i m a t e  due t o  t h i s  impact and 
r e f l e c t  1979 exper ience .  

1. Center management and s t a f f  functions............................................... 38 

This  ca tegory  covers  p a t e n t  s ea rches  and a p p l i c a t i o n s .  

2. Medical services..........................~............................~~~~~....~~.~ 1,460 

Two major t ypes  of medical  s e r v i c e  a r e  provided,  occupa t iona l  medicine and environmental  
hea 1 t h. .. Occupat ional  medic ine  (33 workyears)  ............................................. 1,060 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dol 1 ar s ) 

Occupational medicine consists of the operation of the JSC on-site clinic, emergency assistance 
at EAFB, providing physicals for JSC personnel at Downey, CA., medical consultation and crew test 
support . 

b. Environmental health (13 workyears).............................................. 400 

This category includes industrial hygiene , radiological health, and an environmental health 
laboratory. 

3.  Installation support services..........................~.~.~~~~~oo..~~~......m....o. 5,878 

.. Administrative supplies, materials and equipment.............~~.~~~..ooo......... 2,754 

This category includes all supplies, materials and equipment, and their lease and maintenance 
costs, that are used to support administrative functions at the Center and at WSTF. 

................. b. Cataloging of supplies and equipment (20 workyears)............. 335 

This effort is required for identification and cataloging of requests for supplies into the 
proper Federal Supply Groups, placing orders on the proper Federal Schedule Contracts, maintaining a 
stores stock catalog, and other related activities. 

This category includes the operation of a central receiving depot for supplies; a warehousing 
function, including bonded storage and storage of hazardous materials; and a stock issuance service. 

This category covers the payments to the U.S. Postal Service for postage on official mail. 

e. Moving and hauling (38 workyears)................................................ 636 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dol lar s ) 

This effort is required to handle the shipping and packing of supplies and equipment both 
locally and for long distance movement; the moving and hauling of items within the Center; and the delivery 
of supplies, materials, and equipment purchased from local suppliers. 

f. Forms distribution (eight workyears)..................m...........m....o.o....... 136 

This category covers the support contractor effort required for the distribution of approxi- 
mately 600,000 forms and publications each year. 

g. Administrative s u p p o r t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . e e  5 6 4  

Included herein is the cost of local transportation within the JSC area provided by GSA, the 
JSC share of operating costs at EAFB, the costs of stenographic services and the costs of torts and 
claims. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER 

DESCRIPTION 

The John F. Kennedy Space Center  is l o c a t e d  approximately 50 miles east of Orlando, F l o r i d a .  The t o t a l  
l and  and water area occupied by t h e  i n s t a l l a t i o n  is 139,305 acres. NASA owns 82,943 acres of t h a t  t o t a l .  
The remainder i s  comprised of t h e  Banana River  Causeway Easement (271 a c r e s ) ,  t h e  Ind i an  River  Causeway 
Easement (296 a c r e s ) ,  and Florida-owned submerged l a n d s  w i t h  Deed of Dedica t ion  (55,795 a c r e s ) .  

Expendable launch  v e h i c l e  o p e r a t i o n s  are conducted a t  bo th  t h e  A i r  F o r c e ' s  Eas t e rn  Space and Missile Cen te r ,  
F l o r i d a ,  and t h e  Western Space and Missile Center  a t  Vandenberg A i r  Force Base, C a l i f o r n i a ,  which is l o c a t e d  
s i x  m i l e s  w e s t  of Lompoc, C a l i f o r n i a .  Space S h u t t l e  f l i g h t s  w i l l  beg in  a t  KSC i n  1980 and a t  Vandenberg i n  
1984. 

The NASA cap i t a l  investment  a t  t h e  Kennedy Space Center  and Vandenberg A i r  Force  Base, i nc lud ing  f i x e d  
4 assets i n  p rog re s s  and cont rac tor- held  f a c i l i t i e s  as of September 30, 1979, w a s  $1,836,425,000. 

CENTER ROLES AND MISSIONS 

The Kennedy Space Center  (KSC) w a s  e s t a b l i s h e d  a t  Cape Canavera l ,  F l o r i d a ,  i n  J u l y  1962 t o  serve as t h e  
pr imary NASA c e n t e r  f o r  t h e  t e s t ,  checkout ,  and launch  of space  v e h i c l e s .  This  s i t e  was. chosen because of 
i t s  unique geog raph ica l  c h a r a c t e r i s t i c s ,  c l i m a t e ,  l o c a l  growth c a p a b i l i t y ,  a c c e s s i b i l i t y ,  and a v a i l a b i l i t y .  
The Center  has  s i n c e  grown t o  become t h e  major Free World launch  s i t e  w i t h  a unique c i v i l  service s t a f f  of 
u n p a r a l l e l e d  e x p e r t i s e  i n  t h e  f i e l d  of t es t ,  checkout ,  and launch  of space  v e h i c l e s  and i n  t h e  d e s i g n  of 
a s s o c i a t e d  ground suppor t  equipment. The t e c h n i c a l  f a c i l i t i e s  developed a t  KSC r e p r e s e n t  a recognized  
n a t i o n a l  r e sou rce .  The p r i n c i p a l  r o l e s  are: 

Space T r a n s p o r t a t i o n  System (STS) Ground Opera t ions  - i n c l u d e s  launch  o p e r a t i o n s ,  S o l i d  Rocket Boos te r  
(SRB) r e t r i e v a l ,  STS re furb ishment  and turnaround,  Leve ls  I and I1 i n t e g r a t i o n ,  Spacelab Level  I11 and I V  
i n t e g r a t i o n ,  i n t e g r a t e d  l o g i s t i c s  and t r a n s p o r t a t i o n  and pos t l and ing  o p e r a t i o n s ,  and f l i g h t  l i n e  medical  
and biomedical  suppor t .  
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STS S u s t a i n i n g  Enp inee r ing  - i n c l u d e s  c o n f i g u r a t i o n  management, o p e r a t i o n a l  hardware accommodations and 
m o d i f i c a t i o n s .  

Expendable Launch Veh ic l e  Opera t ions  - i n c l u d e s  launch p r e p a r a t i o n  and checkout f o r  t h e  c u r r e n t  i nven to ry  
of launch v e h i c l e s .  

SUMMARY OF RESOURCES REQUIREMENTS 

FUNDING PLAN BY FUNCTTON 

1980 
1979 Budget Cur ren t  

1981 
Budget 

Ac tua l  Estimate E s t i m a t e  E s  t i m a  t e 
(Thousands of D o l l a r s )  

I. Personnel  and Rela ted  C o s t s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 , 184 70,502 74,888 76 , 554 

11. Trave l  ................................................. 2 , 061 2,368 2 , 115 2 , 255 

111. F a c i l i t i e s  S e r v i c e s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........ 26,608 31,421 30,392 34 , 198 

I V .  Techn ica l  S e r v i c e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6,615 6 , 987 6,617 7 , 611 

V .  Management and Opera t ions  .............................. 18 , 846 16,871 17,849 20,767 

............................. 141,385 T o t a l ,  fund requi rements  123,314 128,149 131,861 

D i s t r i b u t i o n  of Permanent P o s i t i o n s  by Program 

1980 1981 
197 9 Budget Cur ren t  Budget 

Ac tua l  Estimate E s t i m a t e  E s  t i m a  t e 

Direct P o s i t i o n s  

Space T r a n s p o r t a t i o n  Systems. ............................... 1 , 609 1,624 1 , 603 1,614 

Space s h u t t l e . . . . . . . . . .  ................................... 1 ,225  1 ,146 1 ,223  1 , 217 
Space f l i g h t  o p e r a t i o n s  ................................... 232 342 237 254 
Expendable l aunch  v e h i c l e s . .  .............................. 152 136 143 143  
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1980 1981 
Budget 1979 Budget Cur ren t  

Ac tua l  Estimate Estimate E s t i m a  t e 

Space Sc ience  2 2 8 8 ............................................... 
-- -- Phys ic s  and astronomy ...................................... 

L i f e  s c i e n c e s  .............................................. 2 2 

Space and Terrestrial  A p p l i c a t i o n s  ........................... 8 a 

6 
2 

8 

6 
2 

8 

Space a p p l i c a t i o n s  ......................................... 6 6 6 6 
Technology u t i l i z a t i o n  ..................................... 2 2 2 2 

Aeronaut ics  and Space Technology ............................. 1 -- 1 1 

-- - 1 .......................................... - 1 - 1 Energy technology - 
S u b t o t a l ,  d i r e c t  p o s i t i o n s  ............................... 1 ,620  1,635 1 , 620 1 ,630 

Center  Management and Opera t ions  Support  P o s i t i o n s  ............. 573 

T o t a l ,  permanent p o s i t i o n s  ................................. 2,193 

552 

2,187 

571 

2,191 

571 

2,201 

PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  

SPACE SHUTTLE ........................................................................... 1 , 2 1 7  

The Kennedy Space Center  (KSC) has  been a s s igned  t h e  Launch and Landing P r o j e c t  of t h e  Space S h u t t l e  
program. 
Space T r a n s p o r t a t i o n  Systems (STS) ground ope ra t ions .  I n  t h e  performance of t h e s e  r o l e s ,  1981 w i l l  r e p r e s e n t  
a pe r iod  of con t inu ing  a c t i v i t y  a t  KSC i n  p r e p a r a t i o n  f o r  f u l l y  o p e r a t i o n a l  S h u t t l e .  
used f o r  t h e  f i r s t  manned o r b i t a l  f l i g h t  i n  1980, and p r e p a r a t i o n s  w i l l  be  i n  p r o g r e s s  f o r  t h r e e  a d d i t i o n a l  
o r b i t a l  tes t  f l i g h t s  d u r i n g  1981, p l u s  t h e  f i r s t  o p e r a t i o n a l  f l i g h t .  

Major r o l e s  f o r  t h e  accomplishment of t h i s  r e s p o n s i b i l i t y  i n c l u d e  launch systems development and 

O r b i t e r  102 w i l l  be  
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Cons t ruc t ion  of new launch suppor t  f a c i l i t i e s  and m o d i f i c a t i o n  of most e x i s t i n g  f a c i l i t i e s  w i l l  b e  complete 
w i t h  i n s t a l l a t i o n  and checkout  of remaining suppor t  equipment i n  p r e p a r a t i o n  f o r  scheduled  f l i g h t s .  Major 
f a c i l i t i e s  involved  are: 

S h u t t l e  Landing F a c i l i t y  (SLF) 

The i n s t a l l a t i o n  and checkout  of o p e r a t i o n a l  systems w i l l  be  completed and a l o n g  w i t h  t h e  ground suppor t  
equipment p rev ious ly  i n s t a l l e d  w i l l  suppor t  S h u t t l e  l and ings  a f t e r  t h e  f o u r t h  o r b i t a l  f l i g h t  tes t .  

O r b i t e r  P rocess ing  F a c i l i t y  (OPF) 

I n t e g r a t i o n  and checkout  of a l l  ground suppor t  systems i n  t h e  Low Bay Annex and High Bay 2 w i l l  con t inue  i n  
p r e p a r a t i o n  f o r  a r r iva l  of t h e  second O r b i t e r  a t  KSC i n  1982. 

Veh ic l e  Assembly Bu i ld ing  (VAB) 

Modi f i ca t ion  of suppor t  sys tems and equipment w i l l  con t inue  i n  p r e p a r a t i o n  f o r  t h e  S o l i d  Rocket Boos te r s  
and E x t e r n a l  Tanks a s  w e l l  as f u l l  S h u t t l e  i n t e g r a t e d  o p e r a t i o n s .  I n s t a l l a t i o n  and checkout  of suppor t  
equipment i n  High Bays 1 and 2 w i l l  commence i n  1982. 

Mobile Launch P la t fo rms  (MLP) 

Support  equipment i n s t a l l a t i o n  and checkout of MLP 2 which began i n  1980 w i l l  con t inue .  

I n  a d d i t i o n  t o  t h e  a c t i v i t y  i nvo lv ing  major f a c i l i t i e s ,  KSC w i l l  con t inue  t h e  d e s i g n ,  a c q u i s i t i o n ,  and 
i n s t a l l a t i o n  of equipment t o  be  used i n  suppor t  of t h e  S h u t t l e .  Th i s  i n c l u d e s  n o t  on ly  t h a t  equipment 
provided by KSC c o n t r a c t o r s  b u t  a l s o  t h a t  t o  be  s u p p l i e d  by t h e  development c o n t r a c t o r s  as p a r t  of t h e i r  
f l i g h t  v e h i c l e  c o n t r a c t .  KSC w i l l  a l s o  con t inue  t h e  r e fu rb i shmen t  of s e l e c t e d  e x i s t i n g  s u p p o r t  equipment 
f o r  r e u s e  on t h e  S h u t t l e  program. 

A unique  ca t egory  of suppor t  equipment i s  t h e  Launch P rocess ing  System (LPS). Th i s  automated checkout  
system, conceived and developed by KSC, i s  a major i nnova t ion  i n  t h e  checkout  and launch of s o p h i s t i c a t e d  
space  v e h i c l e s .  Th i s  system w i l l  p rov ide  automated checkout  c a p a b i l i t y  f o r  t h e  S h u t t l e  v e h i c l e ,  a long w i t h  
eng inee r ing  d a t a  f o r  o p e r a t i o n s  and management d e c i s i o n s  and w i l l  suppor t  t h e  tes t  and checkout  of t h e  f i r s t  
o r b i t a l  f l i g h t .  

Another major r o l e  f o r  KSC i n  t h e  S h u t t l e  program, i n  a d d i t i o n  t o  ground systems development, is  t h a t  of 
ground o p e r a t i o n s .  Th i s  i n c l u d e s  t h e  test and checkout  of  each  f l i g h t  element as i t  arr ives a t  KSC f o r  
development f l i g h t  t e s t i n g ,  t h e  i n t e g r a t i o n  of t h e  O r b i t e r ,  E x t e r n a l  Tank and So l id  Rocket Boos te r s  i n t o  
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t h e  S h u t t l e  v e h i c l e  and i n t e g r a t e d  t e s t i n g  of t h e  s t acked  c o n f i g u r a t i o n ,  p r o p e l l a n t  l oad ing ,  and launch.  
Subsequent t o  l and ing ,  KSC w i l l  r e f u r b i s h  t h e  O r b i t e r  i n  p r e p a r a t i o n  f o r  t h e  nex t  mi s s ion .  Also inc luded 
is  r e t r i e v a l ,  d i sassembly ,  and r e fu rb i shmen t  of t h e  expended s o l i d  r o c k e t  b o o s t e r s .  S ince  t h e  i n i t i a l  
o r b i t a l  f l i g h t  tes t  launches  w i l l  l and  a t  Dryden F l i g h t  Research Center  (DFRC), p r o v i s i o n s  w i l l  b e  made f o r  
t h e  f e r r y i n g  of t h e  O r b i t e r  back t o  KSC ( f o r  maintenance and l aunch) .  

SPACE FLIGHT OPERATIONS ................................................................. 

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

254 

The conduct of t h e  space  f l i g h t  o p e r a t i o n s  program a t  KSC i n c l u d e s  Spacelab ,  I n e r t i a l  Upper S t a g e s ,  
Payload suppor t  and mul t imi s s ion  suppor t  t h a t  may be a s s igned  f o r  S h u t t l e  f l i g h t  o p e r a t i o n s .  

K S C ' s  r o l e  i n  t h e  Spacelab program i s  s imi la r  t o  t h a t  of  t h e  S h u t t l e ,  t h a t  is; KSC i s  r e s p o n s i b l e  f o r  
l aunch  s i t e  development and f o r  ground o p e r a t i o n s .  With d e l i v e r y  of t h e  Spacelab eng inee r ing  model i n  1980 
and Spacelab f l i g h t  equipment, KSC w i l l  con t inue  t h e  a d d i t i o n a l  t a s k  of a n a l y t i c a l  eng inee r ing .  Responsi- 
b i l i c y  f o r  t h i s  t a s k  of ensu r ing  t h a t  t h e  experiments  t o  be  mounted on o r  i n  t h e  Spacelab are compat ib le  
w i t h  t h e  Spacelab ,  w i t h  each o t h e r ,  and w i t h  s a f e t y  requi rements  w i l l  t r a n s f e r  t o  KSC f o r  t h e  t h i r d  Spacelab  
miss ion .  The f i r s t  Spacelab f l i g h t  u n i t  w i l l  b e  d e l i v e r e d  i n  e a r l y  1981 w i t h  p r e p a r a t i o n s  f o r  t h e  f i r s t  
f l i g h t  i n  1982. 

The upper s t a g e s  c o n s i s t  of t h e  I n e r t i a l  Upper S tage  (IUS) and t h e  Spinning  S o l i d  Upper S t a g e  (SSUS). The 
IUS and SSUS are expendable,  p r o p u l s i v e  s t a g e s  in tended f o r  u s e  i n  the deployment of S h u t t l e  t r a n s p o r t e d  
payloads t o  h igh  energy o r b i t s  n o t  a t t a i n a b l e  by t h e  S h u t t l e  a lone .  

The IUS is  be ing  developed by t h e  A i r  Force  and d e l i v e r y  of  t h e  f i r s t  f l i g h t  u n i t  i s  expected  i n  1981. 
KSC w i l l  b e  r e s p o n s i b l e  f o r  mating t h e  S p a c e c r a f t  t o  t h e  IUS. Design review of t h e  IUS i n t e g r a t i o n  
a c t i v i t i e s  w i l l  con t inue  i n  1981 w i t h  t h e  f i r s t  f l i g h t  scheduled  i n  1981. 

Under c u r r e n t  p l a n s  t h e  SSUS w i l l  be developed, checked ou t  and mated t o  a payload by t h e  SSUS 
commercial developer .  
i n t o  t h e  S h u t t l e  payload bay. 

KSC w i l l  have r e s p o n s i b i l i t y  f o r  i n t e g r a t i o n  of t h e  SSUS and i t s  payload and then  

KSC w i l l  p rov ide  f a c i l i t i e s  and suppor t  t o  t h e  v a r i o u s  payload deve lope r s  and exper imenters  du r ing  
p rocess ing  a t  KSC. Thus, KSC,  i n  conce r t  w i t h  o t h e r  NASA o r g a n i z a t i o n s  must ana lyze  p o t e n t i a l  payload 
r equ i r emen t s ,  i d e n t i f y  payload f a c i l i t y  c a p a b i l i t y  a t  KSC, and p r e p a r e  documentation f o r  p o t e n t i a l  payload 
u s e r s .  Based on expe r i ence  ga ined  du r ing  t h e  Expendable Launch Veh ic l e  program, KSC w i l l  moni tor  t h e  
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payload activity from conception, participate in design reviews to ensure compatibility with KSC facilities, 
and provide support coordination during the payload checkout and launch at KSC. 

Permanent Positions 
(Civil Service) 

I43 

KSC is responsible for the launch preparation and checkout of the current inventory of expendable launch 
vehicles. This includes the Atlas Centaur and Delta. Launches at both the Eastern Space and Missile Center 
and the Western Space and Missile Center are the responsibility of KSC. 
1981. 

Fifteen launches are scheduled for 

6 

Beginning in 1980, KSC is responsible for planning and coordinating the Level IV integration and launch 
site support of mission experiments for Spacelab Mission 3 and beyond. Interfaces will be established and 
maintained with the NASA discipline program offices, the Principal Investigators, and appropriate engineering 
groups to assure that scientific objectives of the mission are met. 

2 

In 1981 KSC will continue its support role in the definition, development, and integration of biomedical 
,experiments into Shuttle payloads for life sciences research. Included is the responsibility for providing 
and managing a Life Science Principal Investigator Support Facility and assisting in the conduct of life 
sciences synchronous ground control experiments and procedures required for life sciences payloads. These 
experiments are designed to use the environment of space to accomplish medical and biological research for 
the benefit of man through technological advancement of the state of the art. 
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Permanent P o s i t i o n s  
(Civ i l  S e r v i c e )  

SPACE APPLICATIONS .................................................................... 6 

I n  t h e  f i e l d  of a p p l i c a t i o n s ,  KSC w i l l  con t inue  i n  1981 w i t h  t h e  r e s o u r c e s  o b s e r v a t i o n  su rveys ,  i nvo lv ing  
envi ronmenta l  mon i to r ing ,  and i n  developing  methods of s ens ing  and p r e d i c t i n g  weather  and cl imatic  cond i t ions .  

I n  t h e  area of s p e c i a l i z e d  a p p l i c a t i o n  t a s k s ,  KSC w i l l  be performing s t u d i e s  r e l a t e d  t o  r equ i r emen t s ,  
p rocedures ,  and t echn iques  of p rocess ing  space  a p p l i c a t i o n s  payloads  f o r  Spacelab.  

TECHNOLOGY UTILIZATION ................................................................ 2 

The o b j e c t i v e s  of t h e  Technology U t i l i z a t i o n  program a t  KSC are t o  encourage t h e  u s e  of and t o  e x p e d i t e  
t h e  a p p l i c a t i o n  of new NASA technology i n  o t h e r  s e c t o r s ,  and t o  impar t  a b e t t e r  unders tanding  of t h e  
technology t r a n s f e r  p rocess  and i t s  p o t e n t i a l  impacts .  

CENTER MANAGEMENT AND OPERATIONS SUPPORT. ............................................. 571 

Center  Management ana Opera t ions  Support  i s  de f ined  as t h e  suppor t  o r  s e r v i c e s  be ing  provided t o  a l l  
Kennedy Space .Center  o r g a n i z a t i o n s  which cannot  be  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t t i n g  program o r  p r o j e c t .  
The c i v i l  s e r v i c e  pe r sonne l  involved  a r e :  

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r  and t h e  immediate s t a f f ,  e .g . ,  Legal ,  P a t e n t  
Counsel ,  Equal Oppor tun i ty ,  P u b l i c  A f f a i r s  ( i n c l u d e s  o p e r a t i o n  of t h e  V i s i t o r s  Informat ion  Center  and i t s  
r e l a t e d  NASA t o u r s  a c t i v i t y ) ,  and S a f e t y .  

Management Support  - I n c l u d e s  a wide range  of a c t i v i t y  ca t egor iqed  as management suppor t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget  management, 
program c o n t r o l ,  c o n t r a c t i n g  and procurement,  pe r sonne l  management, p r o p e r t y  management, f i n a n c i a l  
management r e s o u r c e s  c o n t r o l  and management i n fo rma t ion  systems and a n a l y s i s .  
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Opera t ions  Support  - This  is  a broad spectrum of a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  
f a c i l i t i e s ,  b u i l d i n g s ,  and equipKent;  and t o  p rov ide  t h e  normal housekeeping services and l o g i s t i c s  suppor t  
f o r  t h e  pe r sonne l  who manage and conduct  t h e  a f f a i r s  o f  t h e  Center .  S p e c i f i c  a c t i v i t i e s  are: 

Maintenance and o p e r a t i o n  of a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p rocess ing  and computer suppor t  

RESOURCE REQUIREMENTS BY FUNCTION 

1980 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  Estimate E s t i m a t e  
(Thousands of D o l l a r s )  

I. 

A. 

76,554 
-. 

PERSONNEL AND RELATED C O S T S . . . . . . . . . . . . . . . . . . . . . . . . . .  69 , 184 70,502 74 , 888 

Summary of Fund Requirements 

Compensation and B e n e f i t s  

1. Compensation 

a. Permanent p o s i t i o n s  ........................ 
b .  Other  t han  f u l l  t i m e  permanent p o s i t i o n s  ... 
c. Reimbursable d e t a i l e e s  ..................... 
d.  Overtime and o t h e r  compensation..  .......... 

S u b t o t a l ,  Compensation ..................... 
2 .  B e n e f i t s .  ....................................... 

S u b t o t a l ,  Compensation and B e n e f i t s  ........... 

61,459 62,396 66,459 67,780 
825 986 922 956 
145 26 49 35 
486 428 585 7 1 2  

62,915 63,836 68,015 69,483 

6 , 005 6,133 6,343 6,521 

A 68 920 69 , 969 74,358 76,004 
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1980 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  Estimate E s  t i m a  t e 
(Thousands of D o l l a r s )  

B. Suppor t ing  Costs  

1. Trans fe r  of pe r sonne l  ............................ 96 258 255 255 
2. Personnel  t r a i c i n g  ............................... 168 275 275 2 95 

S u b t o t a l ,  Support ing C o s t s . . . . . . . . . . . . . . . . . . . . .  264 533 530 550 

T o t a l ,  Pe r sonne l  and Rela ted  C o s t s . . . . . . . .  ....... 69,184 70,502 74,888 76,554 

Explanat ion  of Fund Requirements 

A. Compensation and B e n e f i t s  ............................ 68 , 920 69,969 74,358 76,004 

.................................... 68 015 69,483 62,915 63,836 A 1. Compensation 

a. Permanent P o s i t i o n s . . . . . . . . . . . . . . . . . . . . . . . .  61,459 62,396 66,459 67,780 

The funds  w i l l  suppor t  2,201 permanent p o s i t i o n s  i n  1981. Permanent pe r sonne l  s t a f f i n g  i n c r e a s e s  
s l i g h t l y  from 1980 t o  1981,  b u t  t h e  funding  i n c r e a s e s  i n  bo th  y e a r s  a re  due p r i m a r i l y  t o  t h e  October 1979 pay 
i n c r e a s e .  

Basis of Cost  € o r  Permanent P o s i t i o n s  

I n  1981 t h e  c o s t  of permanent p o s i t i o n s  w i l l  be  $67,780,000. The i n c r e a s e  r e s u l t s  from t h e  
fo l lowing  : 

Cost of permanent p o s i t i o n s  on 1980.............................. ................ 66,459 

+2,222 Cost  i n c r e a s e s  i n  1981 ........................................................... 
+740 
+809 
+146 
+178 
+349 

With in  g r a d e  and career advances: 
F u l l  y e a r  e f fec t  of 1980 a c t i o n s  ................................ 
P a r t i a l  yea r  e f f e c t  of 1981 ac t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F u l l  yea r  e f f e c t  of 1980 pay increases.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
Change i n  r e imbursab le  a c t i v i t y . .  ................................. 
Cost of t e n  a d d i t i o n a l  permanent p o s i t i o n s . .  ...................... 

RPM 2-9 



-901 Cost d e c r e a s e s  i n  1981 .............................................................. 
F u l l  y e a r  e f f e c t  of 1980 a c t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -590 

Turnover s av ings  and a b o l i s h e d  p o s i t i o n s :  

P a r t i a l  yea r  e f f e c t  of 1981 a c t i o n s . . . . .  ............................. -89 
One less pa id  day i n  1981. ............................................. - 222 

67,780 Cost of  permanent p o s i t i o n s  i n  1981 ................................................. 
1980 1981 

197 9 Budget Cur ren t  Budget 
Ac tua l  E s t i m a t e  E s t i m a t e  E s  t i m a  t e 

(Thousands of D o l l a r s )  

b. Other  t han  f u l l  t i m e  permanent p o s i t i o n s  

1. c o s t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825 986 922 956 
2.  Workyears ....................................... 93 113 1 1 4  119 

The 1981 p l a n  i n c l u d e s  119 workyears  which w i l l  suppor t  t h e  fo l lowing  programs: 

D i s t r i b u t i o n  of Other  t han  F u l l  T i m e  Permanent Workyears 

P r og r a m  Wo r ky ear s 

Coopera t ive  t r a i n i n g  ....................................................... 64 
Summer employment 2 1  
Oppor tuni ty  p r o g r a m s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .......................... 19 
Other  temporary employment - 

.......................................................... 
................................................. 1 5  

T o t a l . . .  ................................................................. 119 - 
The i n c r e a s e  i n  workyears  from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  t h e  

new White House Research Appren t i cesh ips  program which i s  o f f s e t  i n  p a r t  by t h e  d i s c o n t i n u a t i o n  of t h e  Worker 
T r a i n e e  Oppor tuni ty  program. The d e c r e a s e  i n  t h e  c o s t  estimate i s  due t o  a change i n  s k i l l  mix i n  t h e  tempo- 
r a r y  programs. The i n c r e a s e  i n  1981 i s  due t o  t h e  scheduled  bu i ld- up  of  t h e  White House Research Apprent ice-  
s h i p s  program. 
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1980 1981 
1979 Budget Current  Budget 

Actua l  E s t i m a t e  Es t ima te  Es t ima te  
(Thousands of D o l l a r s )  

c .  Reimbursable d e t a i l e e s  ............................... 145 26 49 35 

P rov ides  funding  f o r  t h e  s e r v i c e s  of a so f tware  a p p l i c a t i o n s  o f f i c e r  i n  suppor t  of t h e  Space 
S h u t t l e  program. The i n c r e a s e  from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  e s t i m a t e  r e f l e c t s  t h e  con- 
t i n u a t i o n  of  S h u t t l e  r equ i r emen t s  o f  t h e  Department of Defense u n t i l  t h e  F i r s t  Manned O r b i t a l  F l i g h t  (FMOF). 
The d e c r e a s e  i n  1981 r e f l e c t s  t h e  t e rmina t ion  of t h e s e  r equ i r emen t s .  

d .  Overtime and o t h e r  compensation ...................... 486 428 585 712 

The fund ing  i n c r e a s e  from t h e  1980 budget e s t i m a t e  t o  t h e  1980 c u r r e n t  e s t i m a t e  is  due t o  t h e  s l i p  
i n  t h e  scheduled  launch d a t e  f o r  FMOF. This  p rov ides  a d d i t i o n a l  workhours t o  p rov ide  f o r  t h e  c r i t i c a l  
schedu l ing  of  S h u t t l e  p r e p a r a t i o n  e f f o r t s .  The i n c r e a s e  i n  1981 i s  due t o  expected  over t ime t o  meet t h e  
o r b i t a l  f l i g h t  test  launch schedu le ,  

2. B e n e f i t s .  ................................................ 6,005 6,133 6,343 6,521 

Following are t h e  amounts of c o n t r i b u t i o n  by ca t egory :  

C iv i l  Service Retirement  Fund.......................... 4,365 4,425 4,670 4,728 
Employee l i f e  insurance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  253 274 266 266 

Workman's compensation ................................. 197 197 170 290 
FICA ................................................... 2 1  26 26 26 

Employee h e a l t h  insurance.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,169 1 , 2 1 1  1 , 2 1 1  1 , 2 1 1  

Total.............................................. 6,005 6,133 6,343 6 ,521 

The i n c r e a s e  from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate is due p r i m a r i l y  t o  t h e  e f f e c t  
The i n c r e a s e  i n  1981 i s  due t o  a d d i t i o n a l  pe r sonne l  and inc reased  Workman's of t h e  October 1979 pay i n c r e a s e .  

compensation which i s  based on b i l l i n g s  r ece ived  from t h e  Department of Labor. 

B. Suppor t ing  Cos t s  ............................................. 264 533 530 550 

1. T r a n s f e r  of  pe r sonne l  .................................... 96 258 255 255 
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Provides  f o r  con t inu ing  r e c r u i t m e n t  and t r a n s f e r  of pe r sonne l  e s s e n t i a l  t o  KSC's Space T r a n s p o r t a t i o n  
Systems miss ions .  
estimate p rov ides  f o r  57 r e l o c a t i o n s  a t  an  ave rage  c o s t  of $4,500 each .  

Funds r e q u i r e d  fo r  t h e  t r a n s f e r  o f  pe r sonne l  i n  1981 remain level w i t h  1980. The 1981 

1980 1981 
Budget 1979 Budget Cur ren t  

Ac tua l  Es t ima te  Estimate E s t i m a t e  
(Thousands of D o l l a r s )  

2 .  Personnel  t r a i n i n g  ...................................... 168 275 275 295 

These funds  p rov ide  t h e  means t o  m a i n t a i n  p r o f i c i e n c y  i n  v a r i o u s  s k i l l s ,  t o  p rov ide  t h e  necessa ry  
t r a i n i n g  f o r  t h o s e  employees w i t h  t e c h n o l o g i c a l  e x p e r t i s e  t o  keep a b r e a s t  of t h e  s ta te  of t h e  a r t  i n  t h e i r  
r e s p e c t i v e  f i e l d s ,  and t o  meet career development and upward m o b i l i t y  needs .  The i n c r e a s e  i n  1981 is due t o  
t r a i n i n g  v i t a l  t o  t h e  implementat ion o f  t h e  Civi l  S e r v i c e  Reform Act. 

11. T R A V E L . . . . . . . . . . . . . . . . . . .  .................................... 2,061 

Summary of Fund Requirements 

A. Program Travel ............................................... 1 ,060  

B. S c i e n t i f i c  and Techn ica l  Development T r a v e l  .................. 13 

C. Management and Opera t ions  T rave l . . . . . . . . . . . . . . . . .  ............ 988 

T o t a l ,  Travel. ............................................. 2,061 

2,368 

1,209 

1 2  

L 1 147  

2,368 

2,115 

1 ,054 

1 2  

1 ,049 

2 , 115 

2,255 

1 , 1 7 7  

1 2  

1 ,066 

2,255 

Explanat ion  of Fund Requirements 

A .  Program Trave l  ............................................... 1,060 1 , 209 1 , 054 1 , 1 7 7  

Program t r a v e l  is d i r e c t l y  r e l a t e d  t o  t h e  accomplishment of K S C ' s  m i s s ion  and accounts  f o r  approximate ly  
52 p e r c e n t  of t h e  C e n t e r ' s  t ravel  budget .  Program t r a v e l  h a s  r e f l e c t e d  t h e  C e n t e r ' s  involvement i n  t h e  d e s i g n  
and manufac tur ing  of  Space S h u t t l e  ground system equipment, d e s i g n  and c o n s t r u c t i o n  of S h u t t l e  f a c i l i t i e s ,  and 
t h e  a c t i v a t i o n  of systems manufactured a t  o f f - s i t e  l o c a t i o n s .  
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During 1980 and 1981, ou r  e f f o r t  w i l l  b e  d i r e c t e d  toward the test,  checkout ,  and launch of t h e  F i r s t  Manned 
O r b i t a l  F l i g h t  (FMOF). T rave l  t o  Dryden F l i g h t  Research Cen te r ,  t h e  l and ing  s i t e  of t h e  O r b i t a l  F l i g h t  Tests 
(OFT), w i l l  be  r e q u i r e d .  However, t h e  1980 c u r r e n t  estimate is  lower than  t h e  1980 budget  estimate due t o  t h e  
s l i p  i n  t h e  launch d a t e  f o r  FMOF and t h e  o t h e r  OFT f l i g h t s .  

The Spacelab  hardware d e l i v e r y  schedu le  c a l l s  f o r  t h e  Engineer ing  Model t o  be d e l i v e r e d  i n  1980 and the 
f i r s t  f l i g h t  u n i t  i n  e a r l y  1981. Support  of t h i s  s chedu le  w i l l  c ause  s i g n i f i c a n t  t r a v e l  t o  Europe i n  1980 t o  
p a r t i c i p a t e  i n  combined p rocedures  development and t o  r u n  subsystems and systems tests of t h e  Engineer ing  
Model. A d d i t i o n a l  t r a v e l  w i l l  be r e q u i r e d  i n  t h e  development of o p e r a t i o n a l  so f tware  t o  be  r u n  on t h e  
Engineer ing  Model and t h e  f i r s t  f l i g h t  u n i t .  The t r a v e l  w i l l  c o n t i n u e  i n  1981 t o  suppor t  con t inu ing  sys tems 
tests on t h e  Engineer ing  Model and t h e  tests t h a t  w i l l  be  performed on t h e  f l i g h t  u n i t  p r i o r  t o  i ts  d e l i v e r y  
t o  KSC. Also ,  t h e  o p e r a t i o n a l  s o f t w a r e  development w i l l  con t inue  on through t h e  d e l i v e r y  of t h e  f l i g h t  u n i t  
t o  KSC. 

1980 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  Es t ima te  E s  t i m a  t e 
(Thousands of D o l l a r s )  

B.  S c i e n t i f i c  and Techn ica l  Development Travel .................. 1 3  - 1 2  - 12 - 1 2  - 
S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  pe rmi t s  employees t o  p a r t i c i p a t e  i n  meet ings  and t e c h n i c a l  

seminars  w i t h  o t h e r  r e p r e s e n t a t i v e s  of t h e  ae rospace  community. This  p a r t i c i p a t i o n  a l l o w s  them t o  b e n e f i t  from 
exposure  t o  t e c h n o l o g i c a l  advances o u t s i d e  KSC, a s  w e l l  as  t o  p r e s e n t  b o t h  accomplishments and problems t o  
t h e i r  a s s o c i a t e s .  Many of  t h e s e  meet ings  are working pane l s  convened t o  s o l v e  c e r t a i n  problems f o r  t h e  b e n e f i t  
0 2  t h e  government. It is  planned t h a t  1981 t r a v e l  w i l l  b e  a t  t h e  same level  as 1980. 

C .  Management and Opera t ions  .................................... 988 - 1 , 147 1 ,049  1,066 

Management and o p e r a t i o n s  t r a v e l  i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of g e n e r a l  management matters. 
It i n c l u d e s  t r a v e l  i n  such  areas as pe r sonne l ,  f i n a n c i a l  management, and procurement a c t i v i t i e s ;  t ravel  of t h e  
C e n t e r ' s  t op  management t o  NASA Headquar ters  and o t h e r  NASA Cen te r s ;  and l o c a l  t r a n s p o r t a t i o n .  
from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate ref lects  a r e d u c t i o n  i n  t ravel  t o  implement 
S e c t i o n  1 1 2  of P u b l i c  Law 96-86. The i n c r e a s e s  i n  bo th  1980 and 1981 from 1979 are due t o  inc reased  r e q u i r e-  
ments f o r  l o c a l  t r a v e l  brought  about  by the s i g n i f i c a n t  i n c r e a s e s  i n  o n- s i t e  popu la t ion  f o r  S h u t t l e  OFT 
? r e p a r a t i o n s .  

The d e c r e a s e  

RF'M 2-13 



1980 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  Estimate E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

111. FACILITIES SERVICES .......................................... 26,608 31,421 30,392 34,198 

Kennedy Space Center  (KSC) i s  l o c a t e d  on 139,305 acres and h a s  a complex of f a c i l i t i e s  which are made up of 
test and o f f i c e  b u i l d i n g s ,  a s  w e l l  as  l aunch  o p e r a t i o n s  f a c i l i t i e s .  This  complex encompasses 5,337,276 g r o s s  
squa re  f e e t  of b u i l d i n g  space ,  i n c l u d i n g  13 major b u i l d i n g s .  
This  p l a n t  s u p p o r t s  an  a v e r a g e  d a i l y  on- center  p o p u l a t i o n  which has  grown t o  approximate ly  13,000 pe r sonne l .  
Many of t h e  test f a c i l i t i e s  are u t i l i z e d  du r ing  off- peak hours  o r  on more than  one s h i f t .  A s u b s t a n t i a l  
i n c r e a s e  i n  services is r e q u i r e d  i n  1981 t o  m e e t  t h e  needs of S h u t t l e  suppor t  a c t i v i t i e s  and t h e  i n c r e a s i n g  
o n- s i t e  popu la t ion .  The budget  e s t i m a t e  a l s o  r e f l e c t s  t h e  needs of KSC's component i n s t a l l a t i o n  on Vandenberg 
A i r  Force  Base (VAFB). 

Also inc luded  a r e  1 4  major t e c h n i c a l  f a c i l i t i e s .  

Summary of Fund Requirements 

A.  R e n t a l  of Real P r o p e r t y  ...................................... 1 

B. Maintenance and Rela ted  S e r v i c e s  

1. F a c i l i t i e s  ............................................... 6,849 
2. Equipment 544 ................................................ 

S u b t o t a l . . .  ............................................ 7,393 

C.  C u s t o d i a l  S e r v i c e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... 10,257 

D.  U t i l i t y  Services. ............................................ 8,957 

T o t a l ,  F a c i l i t i e s  S e r v i c e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,608 

Explanat ion  of Fund Requirements 

A .  Renta l  of Real P r o p e r t y  ...................................... 1 

110 210 140 

6,841 6,738 7,884 
84 7 673 665 

7 , 688 7,411 . 8.549 

12,450 12,076 14,494 

11,173 10,695 11,015 

31,421 30,392 34,198 
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T h i s  p rov ides  f o r  t h e  r e n t a l  of o f f - s i t e  f a c i l i t i e s  € o r  news and r e c e p t i o n s  c e n t e r  a c t i v i t i e s  a s s o c i a t e d  
The i n c r e a s e  from t h e  1980 budget estimate t o  t h e  1980 c u r r e n t  w i t h  launches  and o t h e r  major p u b l i c  even t s .  

estimate is due t o  c o s t  e s c a l a t i o n ;  t h e  d e c r e a s e  i n  1981 r e f l e c t s  a d e c l i n e  i n  gues t  r e l a t e d  a c t i v i t i e s  a f t e r  
t h e  f i r s t  few Space S h u t t l e  f l i g h t s  have been accomplished. 

1980 1981 
1979 Budget Curren t  Budget 

Ac tua l  Estimate Estimate Estimate 
(Thousands of D o l l a r s )  

B. Maintenance and Rela ted  S e r v i c e s  ............................. 7,393 7 , 688 7 , 4 1 1  8,549 

1. F a c i l i t i e s .  .............................................. 6,849 6.841 6,738 7 , 884 

This  a c t i v i t y  i nvo lves  t h e  o p e r a t i o n  and maintenance of a p p l i c a b l e  f a c i l i t i e s  a t  KSC, Cape Canaveral  
A i r  Force S t a t i o n  (CCAFS), and VAFB. The s i z e ,  complexi ty ,  and wide geog raph i ca l  d i s p e r s i o n  of t h e s e  
f a c i l i t i e s  p l a c e s  heavy demands on f a c i l i t i e s  s e r v i c e s .  
1980 c u r r e n t  e s t i m a t e  is  due t o  t h e  d e f e r r a l  of some f a c i l i t y  p r o j e c t s  and purchases  of s u p p l i e s  and materials. 
These d e f e r r a l s  are r e f l e c t e d  i n  t h e  growth i n  1981 which is  due a l s o  t o  i nc rea sed  i n t r a- c e n t e r  moves as KSC 
p r e p a r e s  f o r  t h e  f u l l y  o p e r a t i o n a l  mode of Space S h u t t l e  a c t i v i t i e s .  

The d e c r e a s e  from t h e  1980 budget estimate t o  t h e  

a.  Maintenance and o p e r a t i o n  of f a c i l i t i e s  (153 workyears)  ............................... 4 , 591 

This  a c t i v i t y  i n c l u d e s ,  i n  a d d i t i o n  t o  t h e  normal a c t i v i t i e s  a s s o c i a t e d  w i th  f a c i l i t y  maintenance 
o r  management of d i r e c t  maintenance pe r sonne l ,  t h e  r e s p o n s i b i l i t i e s  f o r  space  u t i l i z a t i o n ,  u t i l i t y  rate 
s t u d i e s  and a n a l y s i s ,  as w e l l  as  c o r r o s i o n  c o n t r o l  and c a t h o d i c  p r o t e c t i o n  a c t i v i t i e s .  

I n  a d d i t i o n ,  t h e r e  are minor f a c i l i t y  r e l a t e d  s e r v i c e s  f o r  such  items as payment of  c e r t i f i c a t i o n  
fees f o r  f a c i l i t y  maintenance a t  VAFB, and i n t e r n a l  moves of pe r sonne l  and r e l a t e d  p l a n t  rear rangements .  

b. Grounds maintenance (37 workyears) .................................................... 1,144  

This  i nvo lves  t h e  p r o v i s i o n  of grounds maintenance and r e l a t e d  s u p p l i e s  and equipment as w e l l  as  
reimbursement t o  t h e  A i r  Force  f o r  t h e  maintenance of NASA f a c i l i t i e s  a t  CCAFS. 

c .  F a c i l i t i e s  de s ign  engineer ing  (28 workyears) .......................................... 836 

This  e f f o r t  i nvo lves  i n s p e c t i n g ,  s i t i n g ,  and o t h e r  ,engineering f u n c t i o n s  a s s o c i a t e d  w i t h  i n s t i t u -  
t i o n a l  f a c i l i t i e s .  
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1980 1981 
1979 Budget Current  Budget 

Estimate Ac tua l  E s t i m a t e  Estimate 
(Thousands of D o l l a r s )  

d. Supp l i e s  and f a c i l i t i e s  equipment .................................................... 6 04 

These funds  p rov ide  f o r  b u i l d i n g  m a t e r i a l s ,  hardware,  metals, plumbing s u p p l i e s ,  e l e c t r i c a l  
materials, and g e n e r a l  main tenance  and o p e r a t i n g  materials. 

e. Rout ine  f a c i l i t i e s  work (16 workyears)  ............................................... 7 09 

Minor c o n s t r u c t i o n ,  r e p a i r ,  and a l t e r a t i o n  p r o j e c t s  are inc luded  i n  t h i s  ca t egory .  

2.  Equipment ................................................ 544 84 7 673 6 65 

Th i s  funding p rov ides  f o r  18  workyears of  suppor t  c o n t r a c t o r  e f f o r t  and r e l a t e d  s u p p l i e s  and equipment 
r e q u i r e d  f o r  maintenance and r e p a i r  of heavy equipment i t e m s .  
t h e  1980 c u r r e n t  estlmate i s  due t o  reduced equipment purchases  c o n s i s t e n t  w i t h  1979 expe r i ence .  

The d e c r e a s e  from t h e  1980 budget  estimate t o  

14,494 12,076 C. C u s t o d i a l  S e r v i c e s .  .......................................... 10,257 12,450 

The demand f o r  t h e s e  s e r v i c e s  w i l l  con t inue  t o  i n c r e a s e ,  e s p e c i a l l y  f o r  j a n i t o r i a l ,  f i r e  p r o t e c t i o n ,  and 
s e c u r i t y  s e r v i c e s  i n  1981 as t h e  Space S h u t t l e  program con t inues  through O r b i t a l  F l i g h t  Tests (OFT). An 
i n c r e a s e  of 59 workyears from 1979 is  r e f l e c t e d  i n  t h e  1980 c u r r e n t  estimate and t h e  estimate f o r  1981. 

1. J a n i t o r i a l  services (117 workyears)  ....................................................... 2,744 

T h i s  a c t i v i t y  p rov ides  j a n i t o r i a l  s e r v i c e s  t o  some two m i l l i o n  squa re  f e e t  of KSC f l o o r  areas, 
i n c l u d i n g  h i g h l y  s p e c i a l i z e d  services t o  cleanroom areas. 

2 .  F i r e  p r o t e c t i o n  s e r v i c e s  (113 workyears)  .................................................. 3 , 3 4 1  

Th i s  a c t i v i t y  w i l l  p rov ide  f o r  f i r e  p r o t e c t i o n  s e r v i c e  f o r  KSC p rope r ty  and pe r sonne l ,  i nc lud ing :  

a. Support  of i n c r e a s i n g  hazardous tests and o p e r a t i o n s  and S h u t t l e  O r b i t e r  l and ings .  
b. 
c. Provid ing  f i r e  p r o t e c t i o n  i n s t r u c t i o n s .  
d .  F i g h t i n g  f i r e s .  

Performing f i r e  d r i l l s  and f i r e  i n s p e c t i o n s  of f a c i l i t i e s  and equipment. 

This  estimate r e f l e c t s  t h e  f u l l  a c t i v a t i o n  of bo th  KSC f i r e  s t a t i o n s  f o r  S h u t t l e  o p e r a t i o n s .  
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1980 
1979 Budget Curren t  

Actua l  E s t i m a t e  Estimate 
(Thousands of D o l l a r s  ) 

3 .  S e c u r i t y  s e r v i c e s  (254 workyears) ........................................................ 
This  a c t i v i t y  i n c l u d e s  t h e  p r o t e c t i o n  of personne l  and p r o p e r t y  a t  KSC and invo lves :  

a. Support  of i n c r e a s i n g  hazardous tests and o p e r a t i o n s .  
b .  Badging of a l l  o n- s i t e  pe r sonne l  and o f f i c i a l  v i s i t o r s .  
c .  Safeguarding f l i g h t  hardware and o t h e r  i t e m s  of h igh  i n t r i n s i c  v a l u e  a r r i v i n g  f o r  OFT. 
d. P r o t e c t i n g  c l a s s i f i e d  in format ion .  
e. Main ta in ing  area s u r v e i l l a n c e  and t r a f f i c  c o n t r o l .  

4 .  Other r e l a t e d  a c t i v i t i e s  ................................................................. 

1981 
Budget 

E s  t i m a  t e 

6,527 

1,882 

These a c t i v i t i e s  are as fo l l ows :  

a. J a n i t o r i a l  s e r v i c e s  and s e c u r i t y  s e r v i c e s  performed on NASA f a c i l i t i e s  a t  CCAFS f o r  which t h e  A i r  

b .  P e s t  c o n t r o l  s e r v i c e s  f o r  KSC which i nvo lves  f i v e  workyears of suppor t  c o n t r a c t o r  e f f o r t .  
c. Laundry s e r v i c e s  a t  b o t h  KSC and VAFB. 
d .  P rov i s ion  of s u p p l i e s  and equipment r e l a t e d  t o  c u s t o d i a l  s e r v i c e s .  

Force i s  reimbursed.  

D.  U t i l i t i e s  S e r v i c e s . . . . . . . . . .  ................................. 8,957 11 ,173  11,015 

The major u t i l i t y  s e r v i c e  a t  KSC i s  e l e c t r i c a l  energy purchased from F l o r i d a  Power and Light  Company 
through an  A i r  Force c o n t r a c t .  Fue l  o i l  i s  purchased from a l o c a l  s u p p l i e r .  Steam s e r v i c e  is  provided by t h e  
A i r  Force  a t  CCAFS. Water s e r v i c e s  are purchased from t h e  C i t y  of Cocoa and sewage t r ea tmen t  is accomplished 
on-s i t e. 

A t  VAFB, u t i l i t y  s e r v i c e s  are  purchased through t h e  A i r  Force.  

U t i l i t y  p l a n t  o p e r a t i o n s  and maintenance and u t i l i t y  d i s t r i b u t i o n  systems maintenance are provided i n  t h i s  
a c t i v i t y ,  which a l s o  covers  reimbursement t o  t h e  A i r  Force  f o r  t h e s e  s e r v i c e s .  These s e r v i c e s  i nvo lve  7 1  work- 
y e a r s  of suppor t  c o n t r a c t o r  e f f o r t .  The commodity c o s t s  are as fo l l ows :  
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1980 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  Estimate E s  t i m a  t e 
(Thousands of D o l l a r s )  

1. E l e c t r i c i t y  (184,100 .................................................................. 7,076 
2. Fue l  O i l  (2,195,000 g a l l o n s )  ............................................................. 989 
3. S t e a m  (51,700 l b s . )  ...................................................................... 334 
4 .  Water and Sewage 113 
5 .  VAFB - a l l  u t i l i t i e s  ..................................................................... 170 

......................................................................... 

The d e c r e a s e  from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate is a r e d u c t i o n  i n  e l e c t r i c i t y  and 
The f u e l  o i l  ra te  estimates and a r e d u c t i o n  of  t e n  suppor t  c o n t r a c t o r  workyears ,  r e f l e c t i n g  1979 expe r i ence .  

1981 i n c r e a s e  is  due t o  h ighe r  u t i l i t y  rates. Con t rac to r  workyears  are l e v e l .  

I V .  TECHNICAL SERVICES. . . .  ....................................... 6,615 

Summary of Fund Requirements 

A. 

1. Equipment ................................................ 731 
2 .  Opera t ions  ............................................... 3,292 

S u b t o t a l .  .............................................. 4,023 

B. S c i e n t i f i c  and Technica l  In fo rma t ion  

.................................................. 1. L i b r a r y  365 
2. Education and Informat ion  ................................ 1 , 6 5 1  

S u b t o t a l . . .  ............................................ 2,016 

C. Shop Support  and Services.................................... 576 

T o t a l ,  Technica l  S e r v i c e s . . . . . . . . . . . . .  ..................... 6,615 

4 64 
3,456 

3,920 

377 
2 ,311  

2,688 

379 

6,987 

6,617 

823 
3,453 

4,276 

374 
1 ,420 

1,794 

547 

6,617 

878 
3,588 

4,466 

4 04 
2,156 

2,560 

585 

7,611 
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Explana t ion  of Fund Requirements 

1980 1981  
1979 Budget Cur ren t  Budget 

.- A c t u a l  E s t i m a t e  Estimate Estimate 
(Thousands of D o l l a r s )  

A .  Automatic.................................... 4,023 3,920 4,276 4,466 

These funds  p rov ide  f o r  t h e  c o s t  of g e n e r a l  management ADP programs i n c l u d i n g  t h e  lease, purchase ,  and 
maintenance of ADP equipment and programming and o p e r a t i o n s  s e r v i c e s .  

1. Equipment ................................................ 731 464 823 878 

The fund ing  shown h e r e  p r o v i d e s  f o r  t h e  maintenance and lease of  KSC's Honeywell 635 and s u p p o r t i n g  
equipment . 

The increase from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate i s  p r i m a r i l y  due t o  t h e  lease 
of a Honeywell 66-60 d e d i c a t e d  t o  t h e  Cen te r ' s  computerized supp ly  management system. The i n c r e a s e  i n  1981 
r e f l e c t s  i n c r e a s e d  c o s t s  f o r  t h e  same equipment p l u s  minor amounts f o r  maintenance of t h e  f i n a n c i a l  management 
system. 

2. Opera t ions  ............................................... 3,292 3,456 3,453 3,588 

One hundred and t h i r t y  e i g h t  suppor t  c o n t r a c t o r  workyears p r o v i d e  programming services f o r  p a y r o l l ,  
g e n e r a l  accoun t ing ,  supp ly  r e p o r t s ,  procurement,  c o n t r a c t  r e p o r t s ,  t e c h n i c a l  suppor t  i n f o r m a t i o n  r e t r i e v a l ,  
p r e v e n t i v e  maintenance r e p o r t s  of v e h i c l e  components and ground s u p p o r t  equipment,  c o n t r a c t  s u r v e i l l a n c e  
r e p o r t s ,  s t a t u s  r e p o r t s  f o r  t h e  KSC Personne l  O f f i c e ,  s e c u r i t y  r e p o r t s ,  and r e s o u r c e s  and f i n a n c i a l  management 
r e p o r t s .  

The 1981 i n c r e a s e  is due t o  wage i n c r e a s e s ,  p a r t i a l l y  o f f s e t  by a r e d u c t i o n  of e i g h t  workyears as 
programming of t h e  f i n a n c i a l  management system n e a r s  complet ion.  

......................... 2 688 1 ,794  2,560 B. S c i e n t i f i c  and Techn ica l  In fo rmat ion  2,016 2- 

T h i s  funding p r o v i d e s  f o r  o p e r a t i o n  of a t e c h n i c a l  l i b r a r y  a t  KSC and f o r  v a r i o u s  t e c h n i c a l  and admin i s t ra-  
t i v e  documentat ion s e r v i c e s  throughout  t h e  c e n t e r ,  i n c l u d i n g  s u p p o r t  t o  P u b l i c  A f f a i r s '  e d u c a t i o n a l  and 
i n f o r m a t i o n a l  program. 

.................................................. 377  374 1. L i b r a r y  365 404 
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S i x t e e n  suppor t  c o n t r a c t o r  workyears are r e q u i r e d  t o  o p e r a t e  t h e  KSC l i b r a r y  f a c i l i t i e s .  The c o s t  
i n c l u d e s  t e c h n i c a l  r e p o r t s  and l i t e r a t u r e  i n  hard copy and m i c r o f i c h e ;  s c i e n t i f i c ,  t e c h n i c a l ,  and management 
books and p e r i o d i c a l s ;  m i l i t a r y ,  f e d e r a l ,  and p r o f e s s i o n a l  s o c i e t y  s p e c i f i c a t i o n s  and s t a n d a r d s  a r e  a l s o  
inc luded .  
c l a s s i f i e s ,  and indexes  documents f o r  s t o r a g e  and r e t r i e v a l ;  and p r o v i d e s  document r e f e r e n c e  and d i s t r i b u t i o n  
s e r v i c e s .  Th i s  c a t e g o r y  a l s o  i n c l u d e s  s u p p l i e s  used by t h e  c o n t r a c t o r .  I n  1981, t h e  i n c r e a s e  i s  due t o  wage 
e s c a l a t i o n ;  workyears are l e v e l .  

The c o n t r a c t o r  a l s o  o p e r a t e s  a Space S h u t t l e I S p a c e l a b  documents r e p o s i t o r y  which c a t a l o g s ,  

1980 1981 
1979 Budget Cur ren t  Budget 

E s t i m a  t e Actua l  Estimate E s t i m a t e  
(Thousands of D o l l a r s )  

2. Educat ion and In format ion  ................................ 1 , 6 5 1  2,311 1 ,420  2,156 

The funding i n  t h i s  ca tegory  p r o v i d e s  f o r  75 suppor t  c o n t r a c t o r  workyears t o  p r e p a r e  p u b l i c a t i o n s  
p e r t a i n i n g  t o  t h e  r e c e i p t ,  checkout ,  and l aunch  of space  v e h i c l e s ,  Space S h u t t l e I S p a k e l a b  a c t i v i t i e s ,  d e s i g n  
e n g i n e e r i n g  f u n c t i o n s ,  and t h e  i n s t i t u t i o n a l  s u p p o r t .  S u b j e c t  matter c o v e r s  t r a c k i n g ,  f a c i l i t y  m o d i f i c a t i o n s ,  
b o o s t e r  r e c o v e r y ,  e a r t h  r e s o u r c e s ,  f u t u r e  programs, launch p r o c e s s i n g ,  v e h i c l e  tes ts ,  checkout o p e r a t i o n s ,  
s a f e t y  p rocedures ,  materials a n a l y s i s ,  r a d i o l o g i c a l  c o n t r o l s ,  and cont ingency p l a n s .  

P u b l i c  A f f a i r s  suppor t  p r o v i d e s  f o r  t h e  g a t h e r i n g  and d i s s e m i n a t i o n  of i n f o r m a t i o n  abou t  t h e  a g e n c y ' s  
programs t o  t h e  mass communications media, t h e  g e n e r a l  p u b l i c ,  and t o  t h e  e d u c a t i o n a l  community a t  t h e  
e lementa ry  and secondary levels .  It a l s o  i n c l u d e s  pho tograph ic  suppor t  a t  Vandenberg A i i -  Force Base,  which i s  
p r i m a r i l y  f o r  p u b l i c  a f f a i r s  a c t i v i t i e s .  

The d e c r e a s e  from t h e  1980 budget estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  a n  a l t e r a t i o n  i n  t h e  
phasing o f  t h e  s u p p o r t  c o n t r a c t  p l a n ,  as w e l l  a s  a r e c l a s s i f i c a t i o n  of pho tograph ic  s e r v i c e s  t o  t h e  Shop 
Support  c a t e g o r y .  The 1981 estimate r e f l e c t s  t h e  f u l l  year  c o s t  of a t e n  workyear i n c r e a s e  i n  t h e  suppor t  
c o n t r a c t  which w a s  i n i t i a t e d  i n  1980 due t o  S h u t t l e  r equ i rements .  

................................... 379 547 585 C. Shop Support  and S e r v i c e s .  576 __ 

These funds  p r o v i d e  f o r  a suppor t  c o n t r a c t o r  t o  perform t e c h n i c a l  suppor t  s e r v i c e s ,  such as e x e r c i s i n g  
c o o r d i n a t i v e  c o n t r o l  suppor t  a c t i v i t i e s  t o  a s s u r e  a c o n s t a n t  s t a t e  of r e a d i n e s s  t o  suppor t  t e s t l l a u n c h  opera-  
t i o n s .  It i n c l u d e s  d i s a s t e r  and h u r r i c a n e  p lann ing  performed on cen te rwide  b a s i s  through c o o r d i n a t i o n  w i t h  
t h e  KSC Emergency Preparedness  O f f i c e r  (one workyear) ,  and t r a i n i n g  of a l l  KSC personne l  engaged i n  hazardous  
o c c u p a t i o n s  ( f i v e  workyears) . 

-RPM 2-20 



The i n c r e a s e  from the 1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate is  due t o  a r e c l a s s i f i c a t i o n  of 
photographic  services from t h e  Educat ion and Informat ion  ca t ego ry .  The i n c r e a s e  i n  1981 i s  due  t o  wage 
e s c a l a t i o n .  

1980 1981 
197 9 Budget Cur r en t  Budget 

Ac tua l  Estimate Es t ima te  Estimate 
(Thousands of D o l l a r s )  

V.  MANAGEMENT AND OPERATIONS .................................... 18,846 16,871 17,849 20,767 

Summary of Fund Requirements 

A. Admin i s t r a t i ve  Communications.. . . . . .  ......................... 2,744 2,359 2,554 2,617 

B.  P r i n t i n g  and Reproduct io h................................... 4,376 3,706 3,816 5,002 

C.  T r a n s p o r t a t i o n  ............................................... 2,822 2,735 3,416 4,141 

D. I n s t a l l a t i o n  Common S e r v i c e s . . . . .  ............................ 8,904  8 ,071  8,063 9,007 

T o t a l ,  Management and Ope ra t i ons  ........................... 18,846 16 ,871  17,849 20,767 

Explana t ion  of Fund Requirements 

............................. 2,617 A .  Admin i s t r a t i ve  Communications... 2,744 2,359 2,554 - 

These funds  p rov ide  f o r  t h e  c o s t s  of l o c a l  t e lephone  s e r v i c e ,  F e d e r a l  Telecommunications System (FTS), long  
d i s t a n c e  t o l l s ,  arid t e l e t y p e  services i n  suppor t  of a l l  NASA and c o n t r a c t o r  pe r sonne l  l o c a t e d  a t  KSC, Cape 
Canavera l  A i r  Force S t a t i o n  (CCAFS), and Vandenberg A i r  Force  Base (VAFB). The increase from the 1980 budget  
estimate t o  t h e  1980 c u r r e n t  estimate p rov ides  f o r  a d d i t i o n a l  s e r v i c e s  a s s o c i a t e d  w i t h  a n  i n c r e a s e d  on- s i t e  
c o n t r a c t  o r  Fopula t  i on .  

1. Local  t e l ephone  s e r v i c e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,779 
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This category provides for the total KSC population, including contractors, and includes the admini- 
strative telephone switchboard, single line telephones for special areas, telephones acoustically coupled for 
data transmission, and local exchange lines for Brevard and Orange County locations. 

19 80 1981 
19 79 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thomands of Dollars) 

.......................................................... 2. Long distance telephone service 812 

NASA contractors and other institutions who conduct official business with KSC are widely dispersed 
throughout the United States. KSC utilizes FTS and other leased lines to minimize costs. 
to authotjzed users, including on-site contractors. Paid long distance and GSA leased lines are in this 
category. 

Service is provided 

............................................................ 3 .  Other communications services 26 

These funds provide specialized services such as teletype and wire news services. In addition, the 
lease and maintenance of various small electrical/electronic systems such as printers which support major com- 
munications systems are included. 

B. Printing and Reproduction ...... ............................ 4,376 3,706 3,816 5,002 

This category includes the printing of test and checkout procedures, launch countdowns, microfilming, 
engineering drawings, telemetry data, and other related technical and administrative material. 

The estimate for administrative printing includes long lead time items such as forms production and minor 
efforts, such as the KSC house organ, and miscellaneous special requirements for duplicating, photostating, 
blueprinting, microfilming, and other photographic reproductions. Services are performed by other government 
agencies or by commercial printing firms under contract to the Government Printing Office (GPO). 
current estimate is higher than the 1980 budget estimate due to an 18 workyear increase in support contractor 
effort initiated to meet the increasingly heavy demand of Space Shuttle activities. The 1981 estimate 
reflects the full year cost of this additional effort. 

The 1980 

........................................ 1. Scientific and technical printing (104 workyears) 3,619 

This level of support contractor effort is required to print or reproduce an average of 10.8 million 
units per month. Supplies used by the contractor and replacement equipment are included in this category. 
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1980 1981 
1979 Budget Curren t  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2 .  Admin i s t r a t i ve  p r i n t i n g  .................................................................. 45 6 

Th i s  estimate i n c l u d e s  t h e  c o s t  of s e r v i c e s  provided through t h e  GPO, P a t r i c k  A i r  Force Base, and 
VAFB . 

3 .  O f f i c e  c o p i e r s  ........................................................................... 927 

Th i s  p rov ides  f o r  o f f i c e  c o p i e r  s e r v i c e  t o  t h e  t o t a l  o n- s i t e  p o p u l a t i o n ,  c i v i l  s e r v i c e  and c o n t r a c t o r .  
Copiers  are l o c a t e d  i n  c e n t r a l  s e r v i c e  c e n t e r s  and i n d i v i d u a l  o f f i c e s  where workload j u s t i f i e s  assignment .  
This  arrangement h a s  proven t o  b e  an economical way of  p rov id ing  t h e  service. 

............................................. 4 1 4 1  C.  T r a n s p o r t a t i o n  2,822 L 2 735 3,416 L 

The c e n t e r  p rov ides  a c e n t r a l i z e d  motor poo l ,  ope ra t ed  by GSA, f o r  c i v i l  s e r v i c e  and suppor t  c o n t r a c t o r  
pe r sonne l .  The movement of s u p p l i e s  and equipment by commercial carr ier  is  inc luded  i n  t h i s  area. Th i s  
ca t ego ry  a l s o  i n c l u d e s  t h e  o p e r a t i o n  of heavy equipment, and r e l a t e d  s u p p l i e s  and mater ia l s ,  and a i r c r a f t  
o p e r a t i o n s .  The i n c r e a s e  from t h e  1980 budget es t imate  t o  t h e  1980 c u r r e n t  estimate i s  due t o  an i n c r e a s e d  
r e l i a n c e  on t r a n s p o r t a t i o n  c a p a b i l i t i e s  r e l a t e d  t o  supply  o p e r a t i o n s .  Th i s  s h i f t  is  r e f l e c t e d  i n  t h e  I n s t a l l a -  
t i o n  Common S e r v i c e s  ca tegory .  The i n c r e a s e  i n  1981  is  due t o  an i n c r e a s e  of f o u r  suppor t  c o n t r a c t o r  workyears  
t o  cover  inc.reased supply  a c t i v i t y  a s s o c i a t e d  w i t h  i n c r e a s i n g  o n- s i t e  popu la t i on  and Space S h u t t l e  a c t i v i t y ,  as  
w e l l  as suppor t  c o n t r a c t  wage e s c a l a t i o n .  

1. Truck r e n t a l . . . . . . . . . . . . . . . . . . .  ........................................................... 2,147 

Th i s  ca t ego ry  p rov ides  f o r  545 cargo- type v e h i c l e s .  

2. Common c a r r i e r  and r e l a t e d  s e r v i c e s  (32 workyears)  ........................................ 1,329 

Th i s  e f f o r t  i s  r e q u i r e d  t o  perform t h e  t r a n s p o r t a t i o n  management f u n c t i o n s ,  which i n c l u d e  c o o r d i n a t i o n ,  
check,  i n s p e c t i o n ,  document c o n t r o l  of a l l  sh ipments ,  and d e l i v e r y  of in-bound shipments .  The ba l ance  o f  t h i s  
requirement  i s  s u p p l i e s  used by t h e  suppor t  c o n t r a c t o r ;  minor c o n t r a c t s  f o r  o f f - s i t e  packing and c r a t i n g  
s e r v i c e s ;  l and ing  f e e s ,  maintenance and r e p a i r ,  and s u p p l i e s  and equipment a s s o c i a t e d  w i t h  t h e  a d m i n i s t r a t i v e  
a i r c r a f t .  
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1980 1981 
1979 Budget Current  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  Es t imate  
(Thousands of D o l l a r s )  

........................................................... 3. Heavy equipment (11 workyears) 665 

This  s u p p o r t  c o n t r a c t o r  e f f o r t  i s  r e q u i r e d  t o  o p e r a t e  KSC-owned heavy equipment such as t r a c t o r s ,  
c r a n e s ,  t ra i le rs ,  and t r u c k s .  The b a l a n c e  is  f o r  s u p p l i e s .  

.............................. D. I n s t a l l a t i o n  Common S e r v i c e s .  8,904 8 ,071 8 ,063 9,007 

These funds  p rov ide  f o r  l o g i s t i c s  s e r v i c e s ,  m a i l  and d i s t r i b u t i o n  s e r v i c e s ,  medical  s e r v i c e s ,  Center  
management and s t a f f  a c t i v i t i e s ,  and a wide v a r i e t y  of  minor c o n t r a c t s  f o r  s p e c i a l  and one- time s e r v i c e s .  The 
d e c r e a s e  of  t h e  1980 c u r r e n t  estimate from 1979 r e f l e c t s  an e l e v e n  workyear dec rease  i n  supp ly  management, 
which was r e c l a s s i f i e d  as T r a n s p o r t a t i o n ,  and a change i n  c o n t r a c t  phas ing  p l a n s .  The i n c r e a s e  i n  1981 i s  due 
t o  e l e v e n  a d d i t i o n a l  workyears i n  supp ly  management t o  suppor t  l i n e  i t e m  growth a s s o c i a t e d  w i t h  i n c r e a s i n g  
o n- s i t e  p o p u l a t i o n ,  as w e l l  a s  c o n t r a c t o r  wage i n c r e a s e s .  

.................................................... 1. Center  management and s t a f f  f u n c t i o n s  186 

This  ca tegory  i n c l u d e s  t o r t  claims, n o t a r y  p u b l i c  f e e s ,  c o u r t  r e p o r t i n g  c o s t s ,  p a t e n t  counse l  represen-  
t a t i o n ,  and e q u a l  o p p o r t u n i t y  a c t i v i t i e s .  

........................................................................ 2 .  Medical  s e r v i c e s .  2,135 

Two major types  of  medical  services are provided,  o c c u p a t i o n a l  medicine and environmental  h e a l t h .  

a .  Occupat ional  medicine (62 workyears)  ................................................. 1 ,834  

This  e f f o r t  is  r e q u i r e d  t o  p rov ide  emergency and f i r s t  a i d  c a r e  f o r  t h e  KSC workforce ,  g u e s t s ,  and 
t o u r  v i s i t o r s ;  h e a l t h  maintenance and c o u n s e l i n g  f o r  c i v i l  s e r v i c e  employees; and a v a r i e t y  of  p h y s i c a l  
examinat ions  and s p e c i a l  programs f o r  h e a l t h  maintenance,  a p p l i e d  r e s e a r c h ,  and j o b  c e r t i f i c a t i o n  f o r  c i v i l  
s e r v i c e  and c o n t r a c t o r  pe r sonne l .  
Hea l th  Admin i s t ra t ion  s t a n d a r d s  compliance f o r  a l l  KSC elements .  The medical  program o p e r a t e s  on a t h r e e- s h i f t  
b a s i s  t o  p rov ide  emergency and ambulance s e r v i c e s  and s p e c i a l  s t andby  s e r v i c e  i n  suppor t  of hazardous  t e s t s  and 
o p e r a t i o n s .  Th i s  c a t e g o r y  a l s o  covers  s u p p l i e s  and equipment used by t h e  c o n t r a c t o r  and a minor c o n t r a c t  a t  
VAFB, p r i m a r i l y  f o r  p h y s i c a l  examinat ions .  

The c o n t r a c t o r  ha.s a l s o  been charged w i t h  i n s u r i n g  Occupat ional  S a f e t y  and 
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1980 1981 
1979 Budget Cur ren t  Budget 

A c t u a l  E s t i m a t e  E s t i m a t e  ks t i m a t e  
(Thousands of  D o l l a r s )  

b .  Environmental  h e a l t h  ( n i n e  workyears) ............................................ 301 

This  ca tegory  i n c l u d e s  i n d u s t r i a l  hygiene,  r a d i o l o g i c a l  h e a l t h ,  and environmental  s a n i t a t i o n .  This 
i n c l u d e s  w a t e r  supp ly  and d i s t r i b u t i o n ,  sewage t r e a t m e n t  and d i s p o s a l ,  t r e a t m e n t  and d i s p o s a l  o f  i n d u s t r i a l  
w a s t e s ,  s o l i d  waste management and d i s p o s a l ,  s e l e c t i o n  and use  of p e s t i c i d e s ,  and t h e  s u r v e i l l a n c e  of opera-  
t i o n s  producing a tmospher ic ,  water, o r  s o i l  p o l l u t i o n .  

3. I n s t a l l a t i o n  suppor t  s e r v i c e s . . . . . .  ...................................................... 6,686 

...................................................... a .  Supply s e r v i c e s  (136 workyears) 3,877 

This  suppor t  c o n t r a c t o r  e f f o r t  p rov ides  a broad range  o f  l o g i s t i c s  services i n c l u d i n g  r e c e i p t ,  
s t o r a g e ,  and i s s u e  o f  s u p p l i e s  and equipment,  a s  w e l l  a s  m a i n t a i n i n g  v a r i o u s  supp ly  management systems. 

b.  Mail  (37 workyears) ................................................................... 1,010 

Mail and d i s t r i b u t i o n  s e r v i c e s ,  provided by s u p p o r t  c o n t r a c t ,  i n c l u d e  d i s t r i b u t i o n  of  i n t e r - o f f i c e  
m a i l ,  c l a s s i f i e d  document c o n t r o l ,  o p e r a t i o n  of t h e  KSC branch p o s t  o f f i c e ,  and pos tage .  

c .  O f f i c e  s u p p l i e s  ...................................................................... 1,209 

A s  an  economy measure,  KSC p rov ides  common s u p p o r t  t o  t h e  t o t a l  o n- s i t e  p o p u l a t i o n ,  c i v i l  s e r v i c e  
and c o n t r a c t o r .  Th i s  ca tegory  i n c l u d e s  a wide v a r i e t y  of  o f f i c e  s u p p l i e s  and m a t e r i a l s .  

d. Admin i s t ra t ive  equipment ............................................................. 590 

This  ca tegory  covers  lease,  maintenance,  and purchase  of  a d m i n i s t r a t i v e  equipment. R e n t a l s  are 
p r i m a r i l y  f o r  s p e c i a l  purpose  o f f i c e  equipment more economical t o  lease t h a n  purchase .  Maintenance is provided 
f o r  a l l  government-owned a d m i n i s t r a t i v e  equipment i n  a c t i v e  service. Purchases  are l a r g e l y  replacements  of 
o f f i c e  machines such as t y p e w r i t e r s  and c a l c u l a t o r s .  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATES 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

DESCRIPTION 

Opera t ions  a t  t h e  Marsha l l  Space F l i g h t  Center  (MSFC) are conducted a t  t h r e e  primary loca t ' .  1 ons : 

The p r i n c i p a l  MSFC s i t e  i s  n e a r  H u n t s v i l l e ,  Alabama, on Army p r o p e r t y  a t  t h e  Redstone Arsena l .  The Center  
occup ie s  1 ,641  acres under a nonrevocable  u se  pe rmi t  from t h e  Army. C e r t a i n  f a c i l i t i e s  such  as t h e  Redstone 
Arsena l  A i r  F i e l d  and some u t i l i t i e s  are used j o i n t l y  by NASA and t h e  Army. The T lun t sv i l l e  l o c a t i o n  i s  connected  
by deep w a t e r  a c c e s s  t o  i t s  component Michoud Assembly F a c i l i t y  v i a  t h e  Tennessee,  Ohio, and M i s s i s s i p p i  R i v e r s .  

The Michoud Assembly F a c i l i t y  i s  l o c a t e d  15  m i l e s  east of  New Or l eans ,  Lou i s i ana ,  where t h e  E x t e r n a l  Tank f o r  
t h e  Space S h u t t l e  i s  be ing  produced and where a c t i v i t i e s  f o r  o t h e r  F e d e r a l  a g e n c i e s  a r e  conducted.  The Michoud 
F a c i l i t y  occup ie s  832 a c r e s  and p rov ides  3,563,304 g r o s s  s q u a r e  f e e t  of  s p a c e ,  i n c l u d i n g  t h e  main assembly p l a n t  
which h a s  an a r e a  of 43 acres under one r o o f .  The f a c i l i t y  i s  l o c a t e d  on t h e  Gulf I n t r a c o a s t a l  Waterway and h a s  
deep water a c c e s s  v i a  t h e  M i s s i s s i p p i  R ive r .  

The S l i d e l l  Computer Complex, l o c a t e d  a t  S l i d e l l ,  Lou i s i ana ,  20 m i l e s  n o r t h e a s t  of  t h e  Michoud Assembly F a c i l i t y  
occup ie s  14 acres and p r o v i d e s  c e n t r a l i z e d  computer services f o r  MSFC, Michoud, the N a t i o n a l  Space Technology 
L a b o r a t o r i e s ,  o t h e r  NASA Cen te r s ,  and a s s o c i a t e d  c o n t r a c t o r s ,  as w e l l  as o t h e r  Government agenc i e s .  

A number of  t h e  i n d i v i d u a l  f a c i l i t i e s  a t  MSFC and i t s  component i n s t a l l a t i o n s  are unique.  The combined capab i l-  
i t y  of  t h e  s c i e n c e  and e n g i n e e r i n g  l a b o r a t o r i e s ,  s p e c i a l  development f a c i l i t i e s ,  and tes t  f a c i l i t i e s ,  p rov ide  a 
unique n a t i o n a l  r e s o u r c e  f o r  t h e  d e s i g n i n g ,  deve lop ing ,  and t e s t i n g  of complex space  sys tems.  
inves tment  of  t h e  Marsha l l  Space F l i g h t  Center  and i t s  i n s t a l l a t i o n s  i n  Lou i s i ana ,  i n c l u d i n g  f i x e d  assets i n  pro-  
g r e s s ,  and c o n t r a c t o r- h e l d  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s  as of  September 30, 1979, w a s  $738,512,000. 

The t o t a l  c a p i t a l  

- CENTER ROLES AND MISSIONS 

The Marsha l l  Space F l i g h t  Cen te r  serves a s  one of NASA's primary c e n t e r s  f o r  t h e  d e s i g n  and development of 
space  t r a n s p o r t a t i o n  sys tems,  o r b i t a l  systems, s c i e n t i f i c  and a p p l i c a t i o n s  payloads ,  and o t h e r  systems f o r  p r e s e n t  
and f u t u r e  s p a c e  e x p l o r a t i o n .  
de s ign  and development of  manned v e h i c l e  sys tems;  f o r  Space lab  miss ion  management and payload d e f i n i t i o n ;  f o r  
des ign  and development of l a r g e ,  complex, and s p e c i a l i z e d  automated s p a c e c r a f t ;  and development of t h e  space  pro- 
c e s s i n g  a c t i v i t y  base .  MSFC has  a pr imary  r o l e  w i t h i n  NASA f o r  t h e  development and p r o c e s s i n g  of s c i e n c e  and 

MSFC is t h e  p r i n c i p a l  c e n t e r  w i t h i n  NASA f o r  r o c k e t  p r o p u l s i o n  sys tems;  f o r  t h e  
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a p p l i c a t i o n s  exper iments  and f o r  t h e  conduct  of  ene rgy- re l a t ed  sys tem s t u d i e s .  I n  a d d i t i o n ,  MSFC conducts  a 
v iyo rous  r e s e a r c h  and technology program and is  invo lved  i n  t h e  s t u d y  and d e f i n i t i o n  of f u t u r e  programs, in-  
c!.uding s i g n i f i c a n t  r o l e s  c o n t r i b u t i n g  t o  t h e  development of l a r g e ,  complex space  s t r u c t u r e s ,  s p a c e  p r o p u l s i o n  
sys t ems ,  materials e n g i n e e r i n g ,  m a t e r i a l s  p r o c e s s i n g  i n  space ,  power sys t ems ,  guidance and c o n t r o l ,  fundamental  
e l e c t r o n i c s ,  and payload  systems a n a l y s i s  and i n t e g r a t i o n .  

Tn a d d i t i o n  t o  o n s i t e  a c t i v i t i e s  a t  H u n t s v i l l e ,  Alabama, MSFC manages t h e  Michoud Assembly F a c i l i t y  a t  New 
Or leans  and t h e  Computer Complex a t  S l i d e l l ,  Lou i s i ana .  Res ident  o f f i c e s  a r e  ma in t a ined  a t  o t h e r  c e n t e r s  and i n  
con junc t ion  w i t h  major  i n d u s t r i a l  s i t e s  i n  v a r i o u s  l o c a t i o n s  throughout  t h e  Nat ion ,  and i n  Europe f o r  t h e  Space- 
l a b  program. The p r i n c i p a l  and s u p p o r t i n g  r o l e s  are: 

PRI NC I PAL 

P ropu l s ion  Systems - d e s i g n ,  development and procurement  of major  p ropu l s ion- or i en t ed  sys tems and subsystems.  

Advanced program e f f o r t  i n c l u d e s  the 
Current  focus  i s  on space  t r a n s p o r t a t i o n  sys tems,  i n c l u d i n g  Space S h u t t l e  main eng ine ,  s o l i d  r o c k e t  b o o s t e r ,  
e x t e r n a l  t a n k ;  and i n e r t i a l  upper s t a g e  i n  coope ra t ion  w i t h  t h e  A i r  Force .  
s o l a r  e l e c t r i c  p r o p u l s i o n  sys t ems ,  t h e  heavy l i f t  l aunch  v e h i c l e ,  and t h e  o r b i t a l  t r a n s f e r  v e h i c l e .  

Manned Space Veh ic l e  Development - des ign ,  development and procurement  o f  manned v e h i c l e  sys tems.  

Space lab  - focus  i s  on sys tems e n g i n e e r i n g  management, development i n t e r f a c e  w i t h  the European Space 
Agency and procurement .  

Advanced S t u d i e s  - focus  i s  on o r b i t a l  sys tems,  advanced t r a n s p o r t a t i o n  sys tems and s p a c e  power sys tems.  -- 

Advanced Development - t echnology advances focused  on t h e  advanced mis s ions  i d e n t i f i e d  above. 

S TS 
Snace T r a n s p o r t a t i o n  System (STS) S u s t a i n i n g  Engineer ing  - prov ide  s u s t a i n i n g  e n g i n e e r i n g  f o r  MSFC developed 

hardware.  

Space lab  Mission Management and Payload D e f i n i t i o n  - management of  Space lab  mi s s ions  1, 2 ,  and 3 ,  and d e f i n i -  
t i o n  and development of combina t ions  of  pay loads ,  f a c i l i t i e s ,  exper iments  and i n s t r u m e n t s  f o r  mi s s ions  as a s s igned .  

S p e c i a l i z e d  Automated S p a c e c r a f t  - des ign  and development of l a r g e ,  complex and /o r  s p e c i a l i z e d  automated 
s p a c e c r a f t  as a s s i g n e d .  
and s p a c e c r a f t  s t u d i e s  of  t h e  Advanced X-Ray As t rophys i c s  F a c i l i t y  and t h e  Grav i ty  Probe-B. 

Current  focus  is on s p a c e c r a f t  systems and exper iment  i n t e g r a t i o n  f o r  Space Te le scope , .  

Space P roces s ing  - develop  space  p r o c e s s i n g  d i s c i p l i n e  base ,  e n l i s t i n g  u s e r  i n t e r e s t  i n  p o t e n t i a l  a p p l i c a t i o n s ,  
and devel-oping and managing s p a c e  p r o c e s s i n g  exper iments .  
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SUPPORTING 

Space Vehic le  S t r u c t u r e s  and Materials - c o n t r i b u t e  t o  the development o f  l a r g e ,  complex space  v e h i c l e  s t r u c -  
t u r e s  and materials technology base . '  

Energy Technology - conduct  e n e r g y- r e l a t e d  sys tem s t u d i e s  f o r  r e imbur sab le  a c t i v i t y  w i t h  pr imary  focus  on 
s o l a r  h e a t i n g  and c o o l i n g  and advanced c o a l  e x t r a c t i o n  technology.  

S a t e l l i t e  Power System - conduct  d e f i n i t i o n  s t u d y  a c t i v i t y .  

SUMMARY OF RESOURCES REOUI REMENT S 

FUNDING PLAN BY FUNCTION 

1980 1981 
1979 Budget Current  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

V.  Management and Operations................o............oo.. 9,012 8,256 8,832 9,860 --- 

T o t a l ,  fund requirements...........~o~..~o.o........~... 149,007 148,884 157,599 160,3 7 7  
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Distribution of Permanent Positions by Program 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 

Direct Positions 

Space Transportation Systems ................................... 
Space shuttle ................................................ 
Space flight operations ...................................... 

1. 873 1. 859 1. 842 

1. 141 
701 

1. 878 

985 
893 

1. 390 
483 

1 . 171 
688 

476 Space Science .................................................. 509 433 451 

Physics and astronomy.. ...................................... 509 4 76 433 451 

Space and Terrestrial Applications ............................. 390 401 403 328 

Space applications ........................................... 
Technology utilization....................................... 

379 
11 

390 
11 

392 
11 

317 
11 

Aeronautics and Space Technology ............................... 
Aeronautical research and technology ......................... 
Space research and technology ................................ 
Energy technology ............................................ 

Subtotal. direct positions ................................. 

259 214 289 

7 
119 
163 

310 

9 
10 3 
147 

9 
94 
111 

7 
119 
184 

3.  031 2. 950 2. 967 2. 967 

Center Management and Operations Support Positions ............... 605 

3. 636 

611 594 594 

Total. permanent positions ................................. 3.561 3. 561 3.561 
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PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  
(Civi l  S e r v i c e )  

The major MSFC S h u t t l e  element ass ignments  c o n s i s t  o f :  (1) t h e  Space S h u t t l e  Main Engine (SSME); (2 )  t h e  S o l i d  
Rocket Boos te r  (SRB) ; ( 3 )  t h e  E x t e r n a l  Tank (ET) ; ( 4 )  p l a n n i n g ,  p r e p a r i n g  and conduc t ing  major S h u t t l e  sys tems 
tests;  and (5) S h u t t l e  sys tem level  a n a l y s i s ,  t e s t  and i n t e g r a t i o n  t a s k s  such as:  a s c e n t  c o n t r o l  and s t a b i l i t y  
anc l lys i s ;  f l i g h t  p r e d i c t i o n s ;  s t r u c t u r a l  dynamic a n a l y s i s  and modeling; sys tems  s a f e t y  and r i s k  a n a l y s i s ;  and tes t ,  
checkout and l aunch  c r i t e r i a  requ i rements .  

I n  1981 t h e  major  emphasis w i l l  b e  s h i f t i n g  from development a d  ground t e s t i n g  t o  f l i g h t  t e s t i n g  and d e s i g n  

S i g n i f i c a n t  e f f o r t  w i l l  be r e q u i r e d  t o  p r o v i d e  f l i g h t  hardware and t o  e v a l u a t e  
re f inement .  The Space T r a n s p o r t a t i o n  System f l i g h t  test  (STS-1) i s  schedu led  i n  1980 w i t h  t h r e e  a d d i t i o n a l  STS 
f l i g h t s  schedu led  d u r i n g  1981. 
hardware and system performance f o r  t h e s e  e a r l y  f l i g h t s  i n  p r e p a r a t i o n  f o r  t h e  f i r s t  o p e r a t i o n s  f l i g h t  (STS-5). 
Also,  MSFC w i l l  b e  invo lved  i n  p r o d u c t i o n  a c t i v i t i e s  r e g a r d i n g  t h e  SSME and s p a r e s  and equipment.  

Some c u r r e n t  t e s t  a c t i v i t i e s  t h a t  w i l l  c o n t i n u e  i n  1981 a r e :  ( 1 ) m a i n e n g i n e  system level t e s t i n g  a t  t h e  Na t iona l  
Space Technology L a b o r a t o r i e s  (NSTL) and a t  t h e  S a n t a  Susana F a c i l i t y  t o  p r o v i d e  f u l l  power l e v e l  (FPL) cer t i-  
f i c a t i o n  and t o  demons t ra te  t h e  eng ine  f l i g h t  l i f e ;  
Dynamic Labora to ry  w i l l  c o n t i n u e  i n  o p e r a t i o n  t o  assist  i n  f l i g h t  p l a n n i n g  and t o  i n v e s t i g a t e  sys tem f a i l u r e  
modes and anomal ies  which may o c c u r  d u r i n g  o r b i t a l  f l i g h t  tests (OFT); and (3 )  Main P r o p u l s i o n  T e s t  (MPT) program 
a t  NSTL w i l l  c o n t i n u e  and t h e  test f a c i l i t y l c a p a b i l i t y  w i l l  b e  main ta ined  t o  p r o v i d e  backup s u p p o r t  t o  r e s o l v e  
problems which may occur  d u r i n g  OFT. 
a s s u r e  meet ing t h e  d e s i g n  r e u s e  g o a l s .  
w i l l  b e  pursued t o  reduce  c o s t  p e r  f l i g h t ,  r educe  w e i g h t ,  and improve o v e r a l l  S h u t t l e  sys tem performance.  Con- 
t i n u i n g  e f f o r t s  i n  c o n f i g u r a t i o n  management, i n t e r f a c e  c o n t r o l  documentat ion,  l o g i s t i c s ,  and ground o p e r a t i o n s  
w i l l  r e q u i r e  s i g n i f i c a n t  e f f o r t .  
Range. 

( 2 )  SSME Cont ro l  S imula t ion  Labora to ry  i n  t h e  Systems 

SRB r e f u r b i s h m e n t  d e s i g n  and p rocedures  w i l l  b e  v e r i f i e d  d u r i n g  OFT t o  
The ET weight  r e d u c t i o n  a c t i v i t i e s  w i l l  con t inue .  Refinements i n  d e s i g n  

Support  w i l l  be  p rov ided  t o  t h e  A i r  Force  f o r  a c t i v a t i o n  o f  t h e  Western T e s t  

The Space F l i g h t  Opera t ions  program i n c l u d e s  Space T r a n s p o r t a t i o n  System O p e r a t i o n s ;  Space T r a n s p o r t a t i o n  
System O p e r a t i o n s  C a p a b i l i t y  Development; Development, T e s t  and bl iss ion Suppor t ;  and Advanced Programs. The STS 
Opera t ions  C a p a b i l i t y  Development a c t i v i t y  i n c l u d e s  t h r e e  major  areas of  e f f o r t :  Space lab ,  STS Upper S t a g e s ,  and 
T h r u s t  Augmentation. The C iv i l  S e r v i c e  p o s i t i o n s  i n  1981  are r e q u i r e d  t o  c a r r y  o u t  t h e  f o l l o w i n g  program a c t i v i t i e s .  
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STS O p e r a t i o n s  

STS O p e r a t i o n s  is  a major element of  Space F l i g h t  Opera t ions  and starts w i t h  f l i g h t  f i v e  (STS-5). During 1981 
t h e  a c t i v i t i e s  w i l l  i n c l u d e  t h e  p r o d u c t i o n  and a c q u i s i t i o n  o f  hardware f o r  o p e r a t i o n a l  f l i g h t s  . T y p i c a l  f u n c t i o n s  
w i l l  b e  p r o d u c t i o n  e n g i n e e r i n g ,  manufac tu r ing ,  s u s t a i n i n g  e n g i n e e r i n g ,  anomaly r e s o l u t i o n ,  l o g i s t i c s  and con- 
t r a c t  moni to r ing .  
d u c t i o n  and p r o d u c i b i l i t y  charged t o  t h e  S h u t t l e  Design, Development, T e s t  and E v a l u a t i o n  (DDT&E) phase .  Also i n-  
cluded i n  t h e  Space T r a n s p o r t a t i o n  System O p e r a t i o n s  a c t i v i t y  is  t h e  I n e r t i a l  Upper S tage  f l i g h t  hardware produc- 
t i o n  f o r  STS o p e r a t i o n a l  f l i g h t s .  

The Opera t ions  phase  w i l l  d e r i v e  b e n e f i t s  from t h e  OFT program e f f o r t s  such as weigh t  re- 

Spacelab 

The Space lab  Engineer ing  Model and F l i g h t  Uni t  w i l l  complete i n t e g r a t i o n  and t e s t i n g  i n  Europe and be d e l i v e r e d  
t o  NASA where i n t e g r a t i o n  and o p e r a t i o n a l  f low p r o c e s s  v e r i f i c a t i o n  w i l l  b e g i n .  
ware a c t i v i t y  w i l l  a l s o  b e  con t inued .  
€ o r  complet ion w i t h  d e l i v e r y  d u r i n g  1981. F i n a l  assembly and d e l i v e r y  o f  Space lab  u t i l i t y  k i t s  a r e  a l s o  
planned.  Buildup, test ,  v e r i f i c a t i o n ,  i n t e g r a t i o n  and l aunch  of t h e  f i r s t  OFT P a l l e t  w i l l  o c c u r  as w i l l  
s i m i l a r  a c t i v i t i e s  f o r  t h e  second OFT P a l l e t .  A c t i v i t i e s  s u p p o r t i n g  procurement of  a d d i t i o n a l  Space lab  f l i g h t  
hardware w i l l  be  underway w i t h  some hardware  d e l i v e r i e s  schedu led  and exper iment  i n s t a l l a t i o n  and i n t e g r a t i o n  
and checkout  w i l l  b e  i n  p r o c e s s  f o r  Space lab  Miss ion-1.  

NASA funded hardware  and s o f t -  
Manufactur ing and t e s t i n g  of t h e  Spacelab T r a n s f e r  Tunnel a r e  schedu led  

Planned a c t i v i t i e s  i n c l u d e  development of  sys tem r e q u i r e m e n t s ,  arid i n t e r f a c e  d e f i n i t i o n  and c o n t r o l ,  NASA hard-  
ware and s o f t w a r e  development,  and p r e p a r a t i o n  f o r  Spacelab ground and f l i g h t  v e r i f i c a t i o n  on a s c h e d u l e  c o n s i s-  
t e n t  w i t h  t h e  m i l e s t o n e s  f o r  Spacelab o p e r a t i o n a l  c a p a b i l i t y  development which i n c l u d e s  t h e  f i r s t  two Spacelab 
f l i g h t s .  The pr imary o b j e c t i v e s  of  t h e s e  f l i g h t s ,  a r e  t o  v e r i f y  t h e  Spacelab system and subsystems performance 
c a p a b i l i t i e s ,  v e r i f y  S p a c e l a b / O r b i t e r  and Spacelab/exper iment  i n t e r f a c e  c o m p a t i b i l i t y  and t o  de te rmine  t h e  Space- 
l a b  induced environment .  

STS Upper S t a g e s  ( I n e r t i a l  Upper S t a g e  - IUS)  

X F C  is  r e s p o n s i b l e  f o r  t h e  IUS d e f i n i t i o n  and c o n t r o l  of  t h e  NASA and non-DOD requ i rements  and f o r  p r o v i d i n g  
t h e s e  t o  t h e  Space and Missile Systems Organ iza t ion  ( S A M S O )  f o r  incorpor ’a t ion  i n t o  t h e  I U S  system development. I n  
a d d i t i o n ,  MSFC, p a r t i c i p a t i n g  w i t h  SAMSO, w i l l  p r o v i d e  t h e  management and t e c h n i c a l  e v a l u a t i o n  of t h e  IUS develop-  
ment c o n t r a c t o r ’ s  d e s i g n ,  development and test e f f o r t s  t o  a s s u r e  tha t  t h e  NASA-unique and non-DOD u s e r  r e q u i r e -  
ments a r e  i n c o r p o r a t e d .  

The NASA-unique I n e r t i a l  Upper S t a g e  (IUS) development a c t i v i t i e s  w i l l  c o n t i n u e  and i n c l u d e  complet ion of s o f t -  
ware d e s i g n ,  i n t e g r a t i o n  and v e r i f i c a t i o n ;  s p i n  motor q u a l i f i c a t i o n ;  v e h i c l e  and a i r b o r n e  s u p p o r t  equipment d e t a i l  
d e s i g n ;  and c r i t i c a l  d e s i g n  review. Development of  s e l e c t e d  performance improvement o p t i o n s  w i l l  con t inue .  The 
f i r s t  NASA two- stage v e h i c l e  i s  schedu led  f o r  d e l i v e r y  and l aunch ,  and t h e  Twin/Spin p r o d u c t i o n  a c t i v i t i e s  w i l l  
cc,nt-hue f o r  t h e  f i r s t  p l a n e t a r y  m i s s i o n  schedu led  i n  e a r l y  1983. 
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Thrus t  Augment a t  i o n  

Study a c t i v i t i e s  w i l l  c o n t i n u e  t o  augment t h e  payload c a p a b i l i t y  of t h e  b a s i c  S h u t t l e  v e h i c l e .  Major 
a c t i v i t i e s  w i l l  i n c l u d e  development of d e t a i l e d  impacts  of t h e  s e l e c t e d  l i q u i d  boos t  module concept  and 
p r e l i m i n a r y  system des ign .  Th rus t  Augmentation c a p a b i l i t y  i s  scheduled  t o  be a v a i l a b l e  i n  mid-1985. 

Advanced Programs 

The Advanced Programs e f f o r t  a t  MSFC i n c l u d e s  t h e  d e f i n i t i o n  and implementa t ion  of in- house  and c o n t r a c t e d  
systems s t u d i e s  t o  e s t a b l i s h  t h e  fundamental  p l ann ing  and dec is ionmaking  d a t a  needed €or the e v a l u a t i o n  o f  
f u t u r e  space  program p roposa l s .  Major 1981 advanced s t u d i e s  a c t i v i t i e s  incl'ude: 25KW Power System, Te the r  
S a t e l l i t e ,  S o l a r  Elec t r ic  P ropu l s ion  System (SEPS), f a b r i c a t i o n  of s t r u c t u r a l  e lements  i n  space; s t u d i e s  of 
improved p r o p u l s i o n  systems c a p a b l e  of  u s i n g  d i f f e r e n t :  p r o p e l l a n t s  i n  t h e  same system; c o n t i n u e  concept  
s t u d i e s  of g e o s t a t i o n a r y  p l a t f o r m s  and m a t e r i a l s  expe r imen ta t i on  c a r r i e r s l m o d u l e s ;  and s t u d i e s  of advanced 
man ipu la to r  systems,  remote c o n t r o l s ,  v i s u a l  a i d s  and senso ry  sys tems t o  augment t h e  a b i l i t y  of  humans t o  
f u n c t i o n  e f f i c i e n t l y  i n  space. 

Permanent P o s i t i o n s  
(Civi 1 S e r v i c e  ) 

45 1 

The Center  p r o v i d e s  l e a d e r s h i p  i n  t h e  Agency's Space Sc ience  program f o r  t h e  High Energy Astronomy 
Observa tory  (HEAO), Space Telescope,  and Space lab  Payload Miss ions  1 and 2; and p r o v i d e s  suppor t i ng  r e s e a r c h  
and technology suppor t  t o  i d e n t i f y  t h e  new t e c h n o l o g i e s  r e q u i r e d  f o r  f u t u r e  mi s s ions .  

High Energy Astronomy Observa tory  (HEAO) 

The High Energy Astronomy Observa tory  (HEAO) program i s  a ser ies  of t h r e e ,  l a r g e  unmanned o b s e r v a t o r i e s  
deve loped  under  t h e  d i r e c t i o n  o f  MSFC f o r  per forming s c i e n t i f i c  i n v e s t i g a t i o n s  i n  h igh  energy  astronomy. 
The p r i n c i p a l  e f f o r t s  w i l l  be  comple t ing  t h e  HEAO-3 m i s s i o n  and conduc t ing  t h e  HEAO-2 m i s s i o n  ope ra t ions .  
Data r e d u c t i o n  and a n a l y s i s  of a l l  t h r e e  m i s s i o n s  w i l l  a l s o  be  underway d u r i n g  t h i s  p e r i o d ,  a l o n g  w i t h  
management of  t h e  HEAO Guest I n v e s t i g a t o r  program. The extended HEAO program w i l l  a l s o  b e  underway, 
i n v o l v i n g  a n a l y s i s  of d a t a  from t h e  extended HEAO-1 mi s s ion ,  and p l ann ing  and accomplishment of  HEAO-2 and 
HEAO-3 ext e n s  ion. 

Chemical Release  Module 

The Chemical Release  Module (CRM) i s  a Space lab  F a c i l i t y  which w i l l  be  used t o  conduct  i n v e s t i g a t i o n s  i n  
a tmosphe r i c  and space  phys ics .  The development c o n t r a c t  i s  scheduled  t o  be  awarded i n  1980, w i t h  t h e  des ign ,  
development, t e s t i n g  and e v a l u a t i o n  be ing  conducted du r ing  1981. 
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Space Telescope 

The objective of the Space Telescope (ST) project is to orbit a high optical quality 2.4-meter telescope 
system by the Space Shuttle in 1983 for use by the astronomical community in conjunction with NASA. MSFC is 
the lead center for the management of the Space Telescope project and has overall implementation responsi- 
bility to OSS for meeting cost, schedule, and technical performance of the project. MSFC is responsible for 
directing all NASA and contractors' efforts, for establishing and maintaining effective project management 
activities, and for preparing and maintaining the detailed technical specifications which will define the 
requirements for all elements of the project. This includes the technical assessment and evaluation of con- 
tracted activities for system engineering, design and development, and assembly and verification. In 1981, 
fabrication, assembly, and verification testing will proceed on all hardware elements of the ST program. 
During 1981, the Critical Design Review (CDR) to assure that the detail design is in accordance with the 
specifications, will be accomplished for the Support Systems Module. 

Spacelab Payload Mission Management 

MSFC is the lead center for the management and implementation of Spacelab Missions 1, 2, 3, OSTA-2, and 
Material Processing Pallet Mission, which begins with the definition and recommendation of the payload 
complement and ends with the dissemination of flight/mission-related data and materials required for experi- 
ment analysis and processing. During 1981, MSFC will continue to manage development of the experiment 
complements of Spacelab Missions 1 and 2. Supporting mission-peculiar hardware and software will be delivered 
for the Level IV integration of the mission experiments beginning in 1981. During 1981, interfaces will 
continue to be maintained with the NASA discipline program offices, the Principal Investigators, and appro- 
priate engineering groups to assure that the scientific objectives of the missions are achieved. MSFC will 
continue to participate in and manage the analysis of the requirements, objectives, characteristics, and 
constraints of several systems, subsytems, and hardware/software components of the STS, payload carrying 
equipment and payload components, so as to define and develop requirements for all levels of integration to 
insure physical, functional, and operational compatibility for all missions. 

- Research and Analysis 

Research and technology activities at MSFC are oriented toward developing technologies required for future 
science missions. The principal science areas are astrophysics and solar physics. In 1981, study efforts 
€or the Gravity Probe-B (GP-B) and an Advanced X-Ray Astrophysics Facility will be continued. 

Pennanen t Po si t ions 
(Civil Service) 

317 

The civil service complement requested for this line item will be involved in three major space applications 
assignments: (1) Atmospheric Cloud Physics Laboratory, (2) Materials Processing in Space, and (3) Supporting 
Re search. 

RPM 3-8 



Atmospheric Cloud Phys i c s  Labora to ry  

Atmospheric Cloud Phys i c s  Labora to ry  (ACPL), under MSFC's management d i r e c t i o n ,  w i l l  be  flown f i r s t  as a p a r t i a l  
payload of  Space lab  t o  p r o v i d e  t h e  s c i e n t i f i c  community a unique mu l t i pu rpose  l a b o r a t o r y  f a c i l i t y  f o r  conduc t ing  
expe r imen ta l  a tmospher ic  c loud  p h y s i c s  r e s e a r c h  i n  a Jow-gravity environment .  Duri-ng 1981 development t e s t i n g  of  
t h e  f l i g h t  u n i t  w i l l  b e  accomplished,  payload  s p e c i a l i s t  t r a i n i n g  w i l l  be  conducted and t h e  f i r s t  f l i g h t  P r i n c i p a l  
I n v e s t i g a t o r s  (P I 'S )  w i l l  conduct  experiment  t e s t i n g  t o  check ou t  p rocedures ,  t i m e l i n e s  and experiment- to- laboratory 
c o m p a t i b i l i t y .  Subsequently,  hardware upda te  o r  r e fu rb i shmen t  of t h e  f l i g h t  u n i t  w i l l  be accomplished f o r  u t i l i z a -  
t i o n  a s  a q u a l i f i c a t i o n  u n i t  and q u a l i f i c a t i o n  t e s t i n g  w i l l  be  completed i n  p r e p a r a t i o n  f o r  d e l i v e r y  t o  t h e  Kennedy 
Space Center .  Systems eng inee r ing  and i n t e g r a t i o n  w i l l  e n t e r  a c r i t i c a l  phase  t o  a s s u r e  p rope r  des ign ,  eng inee r-  
ing ,  and s c i e n t i f i c  r e l a t i o n s h i p s  among t h e  a r e a s  of  Spacelab-to-ACPL, man-machine c o n s t r a i n t s ,  and o v e r a l l  
performance c a p a b i l i t y .  

M a t e r i a l s  P r o c e s s i n g  i n  Space 

The Materials P roces s ing  i n  Space program emphasizes t h e  fundamental  s c i e n c e  and technology of p r o c e s s i n g  mater- 
i a l s  under c o n d i t i o n s  t h a t  a l l o w  d e t a i l e d  examinat ion  of t h e  c o n s t r a i n t s  imposed by g r a v i t a t i o n a l  f o r c e s .  These 
s t u d i e s  are d i r e c t e d  towards s e l e c t e d  materials and p r o c e s s e s  which w i l l  b e s t  i d e n t i f y  t h e  l i m i t a t i o n s  due t o  
g r a v i t y  a s  w e l l  as  demonst ra te  t h e  enhanced c o n t r o l  t h a t  may be  p o s s i b l e  by t h e  w e i g h t l e s s  environment of space .  
I n  1981,  t h e  Materials P roces s ing  i n  Space program a t  MSFC w i l l  i n c l u d e  f o u r  major  e lements :  (1) c r y s t a l  growth 
and s o l i d i f i c a t i o n ,  ( 2 )  c o n t a i n e r l e s s  p r o c e s s i n g ,  ( 3 )  f l u i d  and chemical  p r o c e s s i n g ,  and ( 4 )  commerc i a l i za t i on  
s t u d i e s .  Expansion of t h e  program t o  i n c l u d e  a wide r  b a s e  of i n v e s t i g a t i o n s  u s ing  e x i s t i n g  hardware i s  be ing  
planned f o r  t h e  l a t t e r  p a r t  o f  t h e  f i v e- y e a r  p e r i o d ,  1980-84, based on t h e  outcome of  p r i o r  r e s e a r c h  a c t i v i t i e s .  
The a c t i v i t i e s  i nc l i l de  ground-based r e s e a r c h ,  e n g i n e e r i n g  
management of  d e f i n i t i o n ,  d e s i g n ,  development, and o p e r a t i o n  o f  m a t e r i a l  p r o c e s s i n g  expe r imen t s ,  a p p a r a t u s ,  and 
payloads .  

and s c i e n t i f i c  a n a l y s e s ,  advanced s t u d i e s ,  and t e c h n i c a l  

Suppor t ing  Research 

T h e o r e t i c a l  and expe r imen ta l  r e s e a r c h  w i l l  b e  done i n  t h e  area of  s e v e r e  s to rms  and l o c a l  weather .  E f f o r t s  w i l l  
b e  c o n c e n t r a t e d  on t h e  a n a l y s i s  of  a p p l i c a t i o n s  programs i n c l u d i n g  wea the r  and c l i m a t e ,  communications, and e a r t h-  
quake haza rds  r e d u c t i o n .  

Permanent P o s i t i o n s  
(Civi l  S e r v i c e )  

11 

The Technology U t i l i z a t i o n  program t r a n s f e r s  new knowledge and i n n o v a t i v e  technology r e s u l t i n g  from NASA's 
Research and Development programs f o r  a p p l i c a t i o n  i n  i n d u s t r y ,  medic ine ,  and p u b l i c  s e c t o r  a r e a s .  MSFC c i v i l  
s e r v i c e  e n g i n e e r i n g  and s c i e n c e  p e r s o n n e l  p rov ide  t h e  pr imary  s o u r c e  of t e c h n i c a l  s k i l l s  n e c e s s a r y  t o  accomplish 
t h e  technology t r a n s f e r  t o  t h e  p u b l i c  s e c t o r s .  
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The A e r o n a u t i c a l  Research and Technology e f f o r t  i s  concerned w i t h  a i r c r a f t  o p e r a t i o n a l  s a f e t y .  The major  a c t i -  
v i t i e s  i n  1981 w i l l  b e  t o  con t inue  s t u d i e s  of  t u r b u l e n c e  ove r  t h e  s u r f a c e  o f  an a i r c r a f t  wing, t o  per form g u s t  
c o r r e l a t i o n s ,  t o  i n v e s t i g a t e  t h e  d i s s i p a t i o n  of f o g ,  and t o  con t inue  development of a C l e a r  A i r  Turbulence  
(CAT) d e t e c t i o n  system. Ana lys i s  of  d a t a  from f i e l d  tests of  t h e  CAT d e t e c t i o n  sys tem w i l l  be  accomplished i n  
1981. Atmospheric f low systems w i l l  b e  measured remote ly  by u s i n g  i n f r a r e d  lasers. 

119 

The major  Space Research and Technology d i s c i p l i n e  e f f o r t s  a t  Marsha l l  are i n  materials, s t r u c t u r e s ,  dynamics, 
h igh  d e n s i t y  c i r c u i t  t echnology,  gu idance  and c o n t r o l ,  d a t a  p r o c e s s i n g  technology,  l a r g e  s o l a r  a r r a y  technology,  
e l e c t r o n i c  sys tems technology,  and c ryophys i c s  and p ropu l s ion .  I n  1981, t h e s e  e f f o r t s  w i l l  f ocus  on developing  
technology f o r  h igh  performance p r o p u l s i o n  power systems and l a r g e  space  sys tems f o r  t h e  f u t u r e .  

A l s o  i n  t h i s  area is t h e  S t anda rds  and P r a c t i c e s  program which p rov ides  f o r  development of equipment f o r  mu l t i-  
mis s ion  a p p l i c a t i o n s  and b u s i n e s s  p r a c t i c e s  t o  e f f e c t  c o s t  s a v i n g s  and f o r  improvements i n  c u r r e n t  and f u t u r e  
space  programs. I n  1981,  c i v i l  s e r v i c e  pe r sonne l  w i l l  c o n t i n u e  t o  manage t h e  development of t h o s e  p r o j e c t s  
s e l e c t e d  by t h e  S tandard  Equipment Review P a n e l s .  

Also i n c l u d e d  i n  t h i s  a r e a  is  t h e  S h u t t l e / S p a c e l a b  Payloads  e f f o r t  concerned p r i m a r i l y  w i t h  t h e  Induced Environ- 
menta l  Contaminat ion Monitor (IECM), and T r i b o l o g i c a l  Experiments .  A l l  of t h e s e  a r e a s  w i l l  have c o n t i n u i n g  
emphasis th roughout  1981. 

MSFC a c t i v i t i e s  i n c l u d e  energy  s t u d i e s ,  development of a guidance and c o n t r o l  s y s t e m . f o r  c o a l  e x t r a c t i o n ,  
development t a s k s  and commercial and F e d e r a l  b u i l d i n g s  a p p l i c a t i o n s  t a s k s  i n  suppor t  o f  t h e  n a t i o n a l  program f o r  
S o l a r  Hea t ing  and Cooling.  

Energy S t u d i e s  

Energy from space  encompasses d e f i n i t i o n  s t u d i e s  i n  two areas: s a t e l l i t e  power systems and n u c l e a r  waste 
management. A c t i v i t i e s  i n  1981 w i l l  i n c l u d e  t h e  i d e n t i f i c a t i o n  of sys tem/subsys tem requ i r emen t s ,  development 
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of c o n c e p t u a l  d e s i g n s  and o p e r a t i o n a l  s c e n a r i o s ,  development and impact of  technology r e q u i r e m e n t s ,  concept  
e v a l u a t i o n s  and s e l e c t i o n s  and economic c o s t  model development.  

Automated Coal E x t r a c t i o n  

The Department of  Energy h a s  o v e r a l l  r e s p o n s i b i l i t y  f o r  deve lop ing  an  automated longwal l  gu idance  and c o n t r o l  
s h e a r e r  mining system which w i l l  improve p r o d u c t i v i t y  and enhance h e a l t h  and s a f e t y  of  t h e  miners .  MSFC i s  
working w i t h  t h e  Department of Energy t o  develop a p r o t o t y p e  automated Longwall Guidance and Cont ro l  System. 
A c t i v i t i e s  w i l l  i n c l u d e  program and c o n t r a c t  management, d e s i g n ,  fZ tbr ica t ion ,  test  of  e x p e r i m e n t a l  s e n s o r s  and 
c o n t r o l s ,  d a t a  e v a l u a t i o n  and system a n a l y s i s .  

S o l a r  Hea t ing  and Cool ing  

MSFC i s  r e s p o n s i b l e  f o r  s u p p o r t i n g  t h r e e  major programs o f  t h e  o v e r a l l  n a t i o n a l  program f o r  S o l a r  Hea t ing  and 
Cool ing:  (1 )  t h e  "Development i n  Support  of  Demonstra t ion program, ' I  ( 2 )  t h e  "Commereial Demonstra t ion program," 
and (3 )  t h e  "Demonstration of  S o l a r  Hea t ing  and Cool ing i n  F e d e r a l  B u i l d i n g s  program." 
Development i n  Support  of Demonstra t ion program is  t o  use  p r e s e n t  t echno logy  and technology emerging from t h e  
n a t i o n a l  r e s e a r c h  and technology program t o  b r i n g  s o l a r  h e a t i n g  and c o o l i n g  systems and subsystems t o  t h e  p o i n t  
where t h e y  w i l l  b e  t e s t e d  and ready  f o r  u s e  i n  r e s i d e n t i a l  and commercial a p p l i c a t i o n s .  The Commercial Demon- 
s t r a t i o n  Program is  organ ized  t o  encourage t h e  use  of s o l a r  energy i n  commercial  a p p l i c a t i o n s  and t o  recommend 
and develop new ways t o  e l i m i n a t e  c o n s t r a i n t s  a g a i n s t  wide- spread accep tance .  The F e d e r a l  B u i l d i n g  program i s  
des igned  t o  s t i m u l a t e  growth and improve t h e  e f f i c i e n c y  of  t h e  s o l a r  i n d u s t r y  by demons t ra t ing  F e d e r a l  Govern- 
ment c o n f i d e n c e  i n  and s u p p o r t  of  t h e  i n d u s t r y .  

The purpose of t h e  

Permanent P o s i t i o n s  
(Civ i  1 S e r v i c e  ) 

5 94 

Cente r  Management and O p e r a t i o n s  Support  i s  d e f i n e d  as t h a t  s u p p o r t  o r  s e r v i c e  b e i n g  provided t o  a l l  Marsha l l  
Space F l i g h t  Cen te r  o r g a n i z a t i o n s  which cannot  be  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  
c i v i l  s e r v i c e  p e r s o n n e l  invo lved  are :  

The 

D i r e c t o r  and S t a f f  - The Cente r  D i r e c t o r ,  Deputy D i r e c t o r  and immediate s t a f f ,  e . g . ,  Compt ro l l e r ,  Legal ,  P a t e n t  
Counsel ,  Equal  Oppor tun i ty ,  P u b l i c  A f f a i r s ,  and S a f e t y .  

Management Support  - I n c l u d e s  a wide range  of  a c t i v i t y  c a t e g o r i z e d  as management s u p p o r t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Cen te r .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget  a n a l y s i s ,  pro- 
gram c o n t r o l ,  c o n t r a c t i n g  and procurement ,  p e r s o n n e l  management, p r o p e r t y  management, r e s o u r c e  c o n t r o l  and 
management i n f o r m a t i o n  systems and a n a l y s i s .  
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Opera t ions  Support  - This  i s  a broad spec t rum of  a c t i v i t y  t h a t  is r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  f a c i l i t i e s ,  
b u i l d i n g s ,  and equipment;  and t o  p r o v i d e  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  s u p p o r t  f o r  t h e  p e r s o n n e l  
who manage and conduct  t h e  a f f a i r s  of t h e  Cente r .  S p e c i f i c  a c t i v i t i e s  are:.  

Maintenance and o p e r a t i o n  of a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer s u p p o r t  
R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
Center-wide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  services 
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s  
Medical  c a r e  of employees 
Pho tograph ic  and g r a p h i c  s u p p o r t  
Energy management 

RESOURCE REQUIREMENTS BY FUNCTION 

1980 1981 
1979 Budget Current  Budget 

Actual  Es t imate  E s t i m a t e  Es t imate  
(Thousands of D o l l a r s )  

I. PERSONNEL AND RELATED COSTS. ................................. 119.453 119.961 128.051 127.967 

Summary o f  Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation .. Permanent positions.................................. 105,715 io5  , 945 113,009 112,755 
b. Other t h a n  f u l l  t i m e  permanent positions............. 1,113 1,388 1,364 1,407 

d. Overtime and o t h e r  compensation...................... 1 ,071 8 70 1,093 1,136 

S u b t o t a l ,  Compensation.....................o.o.o~o. 107,982 108,272 115,502 115,331 

.. Reimbursable detailees.....................o......... 83 69 36 33 
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1980 1981 
1979 Budget Current  Budget 

Actual  Es t ima te  Es t ima te  Es t ima te  
(Thousands of D o l l a r s )  

.. Reimbursable detailees........................... 83 69 36 33 

Reimbursable d e t a i l e e s  have been as s igned  t o  NASA from D'OD t o  suppor t  t h e  Center  i n  t h e  f i e l d  of 
s o l i d  r o c k e t  motors  and i n  t h e  u s e  of t h e  Neutra l  Buoyancy Simula tor .  The s i m u l a t o r  i s  used i n  t h e  develop-  
ment of o p e r a t i o n a l  p rocedures  and t h e  e v a l u a t i o n  of d e s i g n  concep t s  t o  a s s u r e  f l i g h t  hardware w i l l  f u n c t i o n  
i n  space  ( e f f o r t  s u p p o r t s  development, des ign ,  i n s t r u m e n t a t i o n ,  and e n g i n e e r i n g  t echn iques  f o r  Spacelab 
T r a n s f e r  f i n n e l ,  STS Power Module, S h u t t l e  Payload Bay and So la r  Array Systems). Th i s  e f f o r t  p r o v i d e s  mutual 
b e n e f i t s  t o  NASA and DOD by p r o v i d i n g  NASA w i t h  s p e c i a l  t a l e n t s  and by keeping DOD pe r sonne l  c u r r e n t  on 
manned space  f l i g h t  technology.  The dec reased  c o s t  i n  1980 from t h e  budget  es t ima6e t o  c u r r e n t  e s t i m a t e  i s  
due  t o  t h e  r e l e a s e  of f o u r  Navy d i v e r s  suppor t ing  t h e  Neutra l  Buoyancy Simula tor  a c t i v i t y .  
l e v e l  of suppor t  w i l l  be r e q u i r e d  i n  1981 a s  c o n t i n u i n g  requ i remen t s  w i l l  be suppor ted  by t r a i n e d  NASA 
d i v e r s .  

Only a minimum 

d. Overtime and o t h e r  compensation.................. 1,071 8 70 1,093 1,136 

The1980 c u r r e n t  e s t i m a t e  has  i n c r e a s e d  f r o m t h e  1980budget  e s t i m a t e d u e  t o t h e  e f f e c t  of t h e O c t o b e r  
1979 pay i n c r e a s e ,  i n c r e a s e d  ove r t ime  due t o  reduced c i v i l  s e r v i c e  manpower l e v e l s ,  and a c o n t i n u a t i o n  of 
t h e  Spacelab  r e s i d e n t  o f f i c e  pe r sonne l  i n  suppor t  of t h e  European Space Agency. 

2. Benefits............................................. 10,893 11 ,121  11,849 11,900 

The d i s t r i b u t i o n  of t h e s e  c o s t s  by major c a t e g o r i e s  i s  a s  fo l lows :  

C i v i l  S e r v i c e  Retirement Fund...................... 7,397 7,361 7 , 903 7,876 

h p l o y e e  h e a l t h  insurance.......................... 2,093 2,158 2,246 2,243 
Worlanan's compensation............................. 1,032 1,075 . 1,059 1,191 
FICA.................o.o..ooo.oo.oooooeo.~...o..... 36 5 1  51 51 
Severance pay.................~.~oo~..~..~...o..... 1 --- 93 46 

Rnployee l i f e  insurance............................ 334 476 497 493 

Total............................................ 10.893 11,121 11,849 11,900 
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The increases in 1980 are primarily due to the October 1979 pay increase. The 1981 increases are 
Workman's compensat'ion costs are based due to reduced reimbursable activity offset by one less paid day. 

on the Department of Labor billings for 1980 and 1981. 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate -- 
(Thousands of Dollars ) 

The estimated costs provide for certain relocation costs, such as the expenses of selling and 
buying a home and the movement of household goods. 

2. Personnel training................................... 3 94  322 45 4 490 

The purpose of the MSFC ,training program is to continue the development of skills and knowledge of civil 
service employees in order to more efficiently support MSFC's roles and missions. 
rived by NASA, from the training and educational programs conducted at MSFC, include: enhancement of 
scientific and engineering leadership in the scientific community; maintenance of a high degree of pro- 
fessional competency within the administrative and clerical work force; development of needed skills and 
knowledge required in MSFC mission activities; and extending MSFC work force capability and increasing 
productivity. 
operating leve'l necessary to support on-going programs and the training requirements for the implementation 
of the Civil Service Reform Act. 
level. 

The benefits to be de- 

The increase in the 1980 current estimate over the 1980 budget estimate reflects the 

The 1981 estimate assumes a training program at approximately the 1980 

11. T I Z A V E L . . . . . . . . . . . . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~  2,558 2.684 2,604 2,982 

Summary of Fund Requirements 

A. Program Travel.......................................... 2,390 2,463 2,407 2,768 

B. Scientific and Technical Development Travel............. 40 28 32 35 
179 

Total, Travel.......................m....o............ 2.558 2.684 2.604 2.982 

- 165 - 193 - C. Management and Operations Travel........................ 128 
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Exp lana t ion  of Fund Requirements 

1980 1981 
1979 Budget Current  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Program T r a v e l  ............................................ 2,390 2 ,463  2,407 2,768 

Program travel  i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment of t h e  C e n t e r ' s  m i s s ion  and i s  approximate ly  93  
p e r c e n t  of  t h e  t o t a l  MSFC t r a v e l .  
Engine,  E x t e r n a l  Tank and S o l i d  Rocket Boos t e r ,  STS Opera t ions ,  Space lab ,  I n e r t i a l  Upper S t a g e ,  Space Telescope ,  
Space Sc ience  and App l i ca t i ons  Payloads  and b a s i c  and s u p p o r t i n g  r e s e a r c h  and technology.  
Space lab  PayLoads, and Space Telescope  w i l l  r e q u i r e  both  domest ic  and European t r a v e l .  
1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  i n  t r a v e l  t o  implement S e c t i o n  112 of  
P u b l i c  Law 96-86. The i n c r e a s e  i n  1981 i s  r e q u i r e d  t o  suppor t  program m i l e s t o n e s .  

T rave l  r equ i r emen t s  a r e  f o r  on-going programs such as t h e  Space S h u t t l e  Main 

Travel f o r  Space lab ,  
The d e c r e a s e  from t h e  

B.  S c i e n t i f i c  and Techn ica l  Development T rave l  ............... 40 28 32 35 

S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  p e r m i t s  employees t o  p a r t i c i p a t e  i n  meet ings  and t e c h n i c a l  
seminars  w i t h  r e p r e s e n t a t i v e s  of t h e  ae rospace  community. Th i s  p a r t i c i p a t i o n  a l l ows  them t o  b e n e f i t  from 
exposure  t o  t e c h n o l o g i c a l  advances o u t s i d e  MSFC, as w e l l  as t o  p r e s e n t  bo th  accomplishments and problems t o  t h e i r  
a s s o c i a t e s .  Many of  t h e  meet ings  are working p a n e l s  convened t o  s o l v e  problems f o r  t h e  b e n e f i t  of t h e  Government. 

C. Management and Opera t ions  T rave l  .......................... 1 2  8 1 9  3 165 179 

Management and o p e r a t i o n s  t r a v e l  i s  r e q u i r e d  f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of g e n e r a l  management matters. 
It i n c l u d e s  t r a v e l  by managers i n  such areas as pe r sonne l ,  f i n a n c i a l  management, and procurement a c t i v i t i e s  and 
t ravel  of t h e  C e n t e r ' s  t o p  management t o  NASA Headquar te rs ,  o t h e r  NASA C e n t e r s ,  and l o c a l  t r a n s p o r t a t i o n .  
d e c r e a s e  from 1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  i n  t r a v e l  t o  implement 
S e c t i o n  112 of PublicLaw 96-86. 

The 

The 1 9 8 1 e s t i m a t e  reflectsessentiallythesame l e v e l  of t r a v e l  a c t i v i t y  as i n  1980. 

1 2  . 3.95 11.825- 12.881 

The Marsha l l  Space F l i g h t  Center  (MSFC) occup ie s  1,841 a c r e s  under  Department of t h e  Army pe rmi t  i n  a 
complex of s c i e n c e  and eng inee r ing  l a b o r a t o r i e s  and s p e c i a l  development and test f a c i l i t i e s .  
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The complex encompasses 3,654,923 g r o s s  s q u a r e  f e e t  of  b u i l d i n g  s p a c e  i n c l u d i n g  1 8  major b u i l d i n g s .  Also 

Many of  t h e  t es t  f a c i l i t i e s  are u t i l i z e d  on more t h a n  one s h i f t  o r  d u r i n g  o f f-  
inc luded  are 17  major t e c h n i c a l  f a c i l i t i e s .  Th i s  p h y s i c a l  p l a n t  houses  a n  ave rage  d a i l y  on-Center p o p u l a t i o n  of  
approximate ly  4,500 pe r sonne l .  
peak hour s .  

Summary of Fund Requirements 

1980  1 9 8 1  
1979  Budget Current  Budget 

Ac tua l  Estimate Estimate E s t  i m a  t e 
(Thousands of D o l l a r s )  

A. Maintenance and Re la t ed  S e r v i c e s  

1. F a c i l i t i e s  ............................................. 2 , 4 8 0  2 ,190  2 , 2 7 1  2 ,827  
2 .  Equipment .............................................. 320 182  368 394 

S u b t o t a l  ............................................. 2 , 8 0 0  2 ,372 2 ,639 3 ,221  

B.  C u s t o d i a l  S e r v i c e s  ......................................... 2 ,702  3,077 2 ,418 3,119 

C .  U t i l i t i e s  S e r v i c e s  ......................................... 5 , 9 4 1  6 ,946  6 , 7 6 8  6 , 5 4 1  

T o t a l ,  F a c i l i t i e s  S e r v i c e s  11.443 12.395 11.825 L2.881 ............................... 
Exp lana t ion  of Fund Requirements 

,4. Maintenance and Re la t ed  S e r v i c e s  ........................... 2,800 2,372 2,639 3 ,221  -- 

1. F a c i l i t i e s  ............................................. 2,480 2 ,190  2 , 2 7 1  2,827 

Thi s  a c t i v i t y  i n v o l v e s  a t o t a l  o f  237 f a c i l i t i e s  ( b u i l d i n g s ,  s t r u c t u r e s ,  and t r a i l e r s )  w i t h  3.7 m i l l i o n  
s q u a r e  f e e t  of f l o o r  a r e a .  Also i nvo lved  a r e  1 , 8 4 1  a c r e s  of l and  area, o n e m i l l i o n s q u a r e  y a r d s o f  s u r f a c e d  a r e a ,  
and s e v e r a l  s p e c i a l  s t r u c t u r e s  and sys tems.  The funding  f o r  1 9 8 1  r e f l e c t s  r equ i r emen t s  f o r  r e p a i r  and a l t e r a t i o n  
p r o j e c t s ,  such  a s  r e l o c a t i n g  shop a r e a s  t o  r educe  h e a t i n g  requi rements ,  i n s t a l l i n g  a two and one- half  t o n  Rankin 
S o l a r  System t o  r educe  energy  requi rements ,  and i n t e r i o r  p a i n t i n g  which w e r e  d e f e r r e d  from 1980. 

a. Maintenance of b u i l d i n g s  and grounds ................................................ 2 ,421  

The e s t i m a t e  i n c l u d e s  4 1  workyears  of  suppor t  c o n t r a c t o r  e f f o r t  f o r  maintenance and reimbursements  
t o  t h e  Army (Redstone Arsenal )  f o r  f a c i l i t y  maintenance and r e l a t e d  s e r v i c e s  f o r  such  i t e m s  as e l e c t r i c a l  
d i s t r i b u t i o n  l i n e s ,  a r te r ia l  roads ,  grounds r e l a t e d  t o  MSFC, and use  of  Army f a c i l i t i e s .  
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1980 1981 
1979 Budget Current  Budget 

Ac tua l  Es t ima te  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

b .  S u p p l i e s  and m a t e r i a l s .  .............................................................. 406 

Th i s  estimate p rov ides  f o r  t h e  a c q u i s i t i o n  of b u i l d i n g  materials,  e l e c t r i c a l  m a t e r i a l s ,  e l e c t r o n i c  
materials,  g e n e r a l  maintenance m a t e r i a l s ,  g e n e r a l  o p e r a t i n g  m a t e r i a l s ,  g e n e r a l  s e r v i c e  materials,  metals, guages ,  
p i p e s ,  v a l v e s ,  and f i t t i n g s .  

2. Equipment ............................................. 320 182 36 8 394 
Th i s  a c t i v i t y  i n c l u d e s  13 workyears  of  suppor t  c o n t r a c t o r  e f f o r t  and invo lves  maintenance and r e p a i r  of  

ove r  3,900 i t e m s  o f  equipment a t  MSFC. The 1980 budget  e s t i m a t e  w a s  o p t i m i s t i c  and planned f o r  a r e d u c t i o n  i n  
suppor t  c o n t r a c t o r  e f f o r t .  
a n c e ,  t h e  1980 c u r r e n t  e s t i m a t e  r e f l e c t s  t h e  1979 l e v e l  p l u s  t h r e e  a d d i t i o n a l  workyears  n e c e s s a r y  t o  suppor t  
minimum e s s e n t i a l  r equ i r emen t s .  The 1981 i n c r e a s e  assumes t h e  same l e v e l  of suppor t  a c t i v i t y .  

Basedon 1979 expe r i enceand  ag ing  i n v e n t o r y  of e q u i p m e n t r e q u i r i n g  i n c r e a s e d  mainten-  

........................................ 2 702 B .  C u s t o d i a l  S e r v i c e s  b 3,077 2,418 3,119 

C u s t o d i a l  services i n c l u d e s  j a n i t o r i a l  s e r v i c e s ,  s e c u r i t y  services, f i r e  p r o t e c t i o n ,  t r a s h  removal,  s a n i t a r y  
l a n d f i l l  o p e r a t i o n s ,  p e s t  c o n t r o l  ac t iv i t i e s ,  and r e l a t e d  s u p p l i e s  and m a t e r i a l s .  The d e c r e a s e  i n  1980 c u r r e n t  
estimate from t h e  1980 budget  estimate r e f l e c t s  some r ephas ing  of suppor t  c o n t r a c t  funding  p l a n s  as w e l l  a s  a 
lower l e v e l  of  s u p p o r t  c o n t r a c t o r  e f f o r t s  and a s s o c i a t e d  m a t e r i a l s .  The 1981 estimate r e f l e c t s  f u l l  funding  of 
e s s e n t i a l l y  t h e  same l e v e l  of s e r v i c e s  a s  i n  1980. 

..................................................................... 1. J a n i t o r i a l  services 1,559 

T h i s  a c t i v i t y  p rov ides  s e r v i c e  t o  about  t h r e e  m i l l i o n  s q u a r e  f e e t  of  f a c i l i t y  s p a c e  and t r a s h  removal 
from approximate ly  125 s e p a r a t e  l o c a t i o n s .  Work is  performed p r i n c i p a l l y  through a suppor t  c o n t r a c t o r  w i t h  a 
l e v e l  o f  e f f o r t  o f  106 workyears .  

2.  S e c u r i t y  and f i r e  p r o t e c t i o n .  ............................................................ 1,532 
8 

S e r v i c e s  are provided  by a s u p p o r t  c o n t r a c t o r  w i t h  a l e v e l  of  e f f o r t  of 38 workyears  and through t h e  
Army (Redstone A r s e n a l ) .  I nc luded  a r e  24-hour s e c u r i t y  coverage of  MSFC p r o p e r t y ,  law enforcement ,  motor v e h i c l e  
c o n t r o l  and r e g i s t r a t i o n ,  as w e l l  a s  f i r e  p r o t e c t i o n .  

...................................................................... 3. Minor r equ i r emen t s  28 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

C. Utilities Services.............o.o...eoo................. 5,941 6,946 6,768 6,541 

The Army (Redstone Arsenal) provides electricity, steam, water, and sewage disposal services to MSFC on 
a reimbursable basis, and the estimates, therefore, are included in this activity. Also provides for propane 
and burner fuel for generating steam for environmental heating and cooling. The decrease in the 1980 current 
estimate and 1981 provides for increased utility rates offset by reduced consumption. 
commodities is shown in the following table: 

The cost of purchased 

1. Electricity (109,000 mW/Hrs.)........................................................ 4,125 
2. Propane (12,000 gals.).... ........................................................... 5 
3 .  Fuel oil (544,000 gals.) ............................................................. 260 
4. Steam (219,400 K/lbs.)..................................................~.....o...... 1,525 
5. Water and sewage.......,...................................oe.....oo......o.~..~...... 6 05 

IV. 

A. 

B. 

TECHNICAL SERVICES....................................... 6,541 5,588 6,287 

Summary of Fund Requirements 

Automatic Data Processing 

1. Equipment............................................ 8 8 4  
2. Operations...........~.~.......~........s...........e 3,371 

Subtotal........................................... 4,255 

Scientific and Technical Information 

1. Library.....o....................~~o......~~~~.~~.~~.~ 
2.  Education and Infoz-mation............................ 

Subtotal......................................oo..o 

722 
12 1 - 
843 - 

812 
2,706 

3,518 

85 2 
3,143 

3,995 

720 
142 - 
86 2 - 

770 
142 - 
912 - 

912 
3,275 

4,187 

822 
155 - 
977 - 
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1979 
Actua l  

C.  Shop Support  and S e r v i c e s  .................................. 1 , 4 4 3  

T o t a l ,  Techn ica l  Services ................................ 6.541 

1980 1981  
Budget Cur ren t  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

1 ,208  1 ,380  1 ,523  

5 588 6.287 6.687 
Explana t ion  of  Fund Requirements 

A. Automatic Data P r o c e s s i n g  .................................. 4,255 3,518 3,995 4,187 

P r o v i d e s  c e n t r a l i z e d  systems a n a l y s i s ,  programming, o p e r a t i o n s ,  and r e l a t e d  computa t iona l  services t o  m e e t  
t h e  management and a d m i n i s t r a t i v e  computing requ i rements .  
s u p p l i e s  and materials. Inc luded  are 133  workyears  of  s u p p o r t  c o n t r a c t o r  e f f o r t .  

Also i n c l u d e s  maintenance of  ADP equipment and r e l a t e d  

1. Equipment .............................................. 884 812 852 912 

Maintenance i s  provided under  s e p a r a t e  c o n t r a c t s  f o r  c e n t r a l  s i t e  computers and a s s o c i a t e d  equipment.  
Equipment main ta ined  i n c l u d e s  two l a r g e  Univac 1108 sys tems ,  CalComp Disc secondary s t o r a g e  sys tem f o r  t h e  Univac 
1108 system,  and a key- to- disc  which c o l l e c t s ,  c o n t r o l s ,  o r g a n i z e s ,  and e d i t s  raw d a t a  f o r  i n p u t  i n t o  t h e  Univac 
1108 system.  The i n c r e a s e  from t h e  1580 budget  e s t i m a t e  t o  t h e  1980 c u r r e n t  estimate i s  based  on a c t u a l  mainten-  
ance  c o s t  e x p e r i e n c e  s i n c e  t h e  1980 budget e s t i m a t e  w a s  submi t t ed .  These c o n t r a c t u a l  s e r v i c e s  a r e  b e i n g  main ta ined  
a t  approx imate ly  t h e  c u r r e n t  l e v e l  o f  e f f o r t  i n  1981. 

2. O p e r a t i o n s  ............................................. 3,371 2,706 3,143 3,275 

This  f u n c t i o n  p r o v i d e s  f o r  t h e  development and u t i l i z a t i o n  of computer t e c h n i q u e s  and systems programming 
of  a l l  d i g i t a l  computers and a s s o c i a t e d  equipment a t  MSFC. The computer sys tems  i n c l u d e  t h e  two l a r g e  Univac 1108 
sys tems ,  seven Univac 9300 Remote Job E n t r y  t e r m i n a l s ,  one I B M  1401, and two FR-80 E l e c t r o n i c  p l o t t e r s .  Also 
i n c l u d e d  i s  a s s o c i a t e d  a u x i l i a r y  s u p p o r t  equipment such a s  f i l m  p r o c e s s o r s ,  Xerox m i c r o f i c h e  p r i n t e r s ,  Xerox forms 
c o p i e r s ,  and punch ca rd  a c c o u n t i n g  machines (PCAM). Also i n c l u d e d  are t h e  o p e r a t i o n  of  two l a r g e  magnet ic  t a p e  
l i b r a r i e s  c o n t a i n i n g  a combined t o t a l  of  60,000 reels;  r e c e i p t ,  c o n t r o l ,  and d i s t r i b u t i o n  of program and d a t a  
p r o c e s s i n g  p r o d u c t s ;  and t e s t i n g  and c l e a n i n g  of  magnet ic  t a p e s .  

Also i n c l u d e d  i n  t h e  o p e r a t i o n  c o s t s  are program d e s i g n  and development,  and development of  d a t a  b a s e  
management, c o n f i g u r a t i o n  management, and a c c o u n t i n g  s o f t w a r e  systems.  Support  i s  a l s o  provided f o r  deve lop ing  
e n g i n e e r i n g  drawings and p a r t s  management sys tems .  The i n c r e a s e d  c o s t  from t h e  1980 budget  e s t i m a t e  t o  t h e  1980 
c u r r e n t  e s t i m a t e  i s  due t o  r e n e g o t i a t e d  l a b o r  rates. 
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1980 1981 
1979 Budget Current  Budget 

Actua l  Es t imate  Es t ima te  Es t ima te  
(Thousands of D o l l a r s )  

977 - 912 - 862 B. S c i e n t i f i c  and Technica l  Information...................... - 843 - 
T h i s  a c t i v i t y  p r o v i d e s  f o r  t h e  o p e r a t i o n  of  t h e  Redstone S c i e n t i f i c  In fo rma t ion  Center  l i b r a r y  a t  MSFC 

and suppor t  t o  t h e  Center  i n  v a r i o u s  s c i e n t i f i c  and t e c h n i c a l  i n f o r m a t i o n  services. 

1. Library...............,............................... 722 720 7 70 822 

S c i e n t i f i c  i n fo rma t ion  and l i b r a r y  services a r e  provided  t o  MSFC employees and a s s o c i a t e d  c o n t r a c t o r  
pe r sonne l  th rough t h e  Redstone S c i e n t i f i c  In fo rma t ion  Center  (RSIC) o p e r a t i o n s .  The RSIC c o n t a i n s  a c e n t r a l  
c o l l e c t i o n  of 234,000 books and j o u r n a l s ,  3,000 p e r i o d i c a l s ,  1,000,000 documents on m i c r o f i l m  and 400,000 
t e c h n i c a l  papers .  
S c i e n t i f i c  In fo rma t ion  Board w i t h  c o s t s  shared .  The 1981 c o s t s  r e f l e c t  t h e  1980 c u r r e n t  level of e f f o r t .  

Opera t ion  of t h e  RSIC by t h e  Army i s  under  d i r e c t i o n  of a j o i n t  MSFC/Army Redstone 

2. Educat ion and information.......................o.o~.. 1 2 1  142 142 155 

The funds  p r o v i d e  f o r  t h e  p r e p a r a t i o n  of r e p r o d u c i b l e  pages  f o r  p u b l i c a t i o n  of t e c h n i c a l  manusc r ip t s  
and r e l a t e d  documents. The annual  volume of work under  t h i s  c o n t r a c t  i s  an e s t i m a t e d  12 thousand manusc r ip t  
pages. Also i nc luded  i s  MSFC's s h a r e  of t h e  o p e r a t i o n  of t h e  MSFC V i s i t o r  In fo rma t ion  Center  l o c a t e d  a t  t h e  
Alabama Space and Rocket Center .  The i n c r e a s e  from t h e  1980 c u r r e n t  e s t i m a t e  t o  t h e  1981 budget  e s t i m a t e  i s  
due t o  i n c r e a s e d  c o s t s  of t e c h n i c a l  p u b l i c a t i o n  services. 

C. Shop Support and 1,443 1,208 1,380 1,523 

Forty- one workyears  of suppor t  c o n t r a c t o r  e f f o r t  p rov ide  t h e  Center  w i t h  suppor t  i n  t h e  a r e a s  of g r a p h i c s ,  
models  and des ign ,  c o n s t r u c t i o n ,  and management of e x h i b i t s .  Rela ted  s u p p l i e s ,  m a t e r i a l s ,  and equipment a r e  
a l s o  i nc luded  i n  t h i s  a c t i v i t y .  Graphic m a t e r i a l s  a r e  p repa red  f o r  u s e  i n  such p r e s e n t a t i o n s  a s  s e n i o r  
management meetings.  The i n c r e a s e  from t h e  1980 budget  e s t i m a t e  t o  t h e  1980 c u r r e n t  e s t i m a t e  i s  due t o  a 
h i g h e r  level  of  program a c t i v i t y  t h a n  planned.  The i n c r e a s e  i n  t h e  1981 e s t i m a t e  i s  due p r i m a r i l y  t o  an  
i n c r e a s e  i n  suppor t  c o n t r a c t o r  e f f o r t  and i n c r e a s e d  c o s t  of s u p p l i e s  and m a t e r i a l s .  

T h i s  c a t e g o r y  p r o v i d e s  funds  f o r  gauge c a l i b r a t i o n  services work procured  from t h e  Army (Redstone 
Arsenal ) .  Inc luded  a r e  microwave, r a d i o  f requency ,  and o p t i c a l  and a c o u s t i c  i n s t r u m e n t a t i o n  c a l i b r a t i o n .  
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

Consists of procurement of off-site commercial still photographic and motion picture production 
services. Also includes operation of the film library. Still photographic services include printing and 
processing of color and black and white prints, slides, vugraphs, and copy camera photography. Motion 
picture production services include script writing, film editing, sound recording, and printing and process- 
ing of sound motion pictures. Approximately 138,000 still photo units and 240,000 feet of motion picture 
service are required annually. 

Forty-one workyears of support contractor effort is required for the preparation of charts, graphs, 
vugraphs and similar visuals for administrative and operational requirements are included in this activity. 
Approximately 35,000 work units are completed annually. Also includes the design, construction, and manage- 
ment of exhibits in connection with MSFC's Public Affairs activity. 

V. 

A. 

B. 

C. 

D. 

MANAGEMENT AND OPERATIONS........................*.*. 9,012 8.256 8.832 9,860 

Summary of Fund Requirements 

Administrative C~unications........................ 

Printing and  reproduction........................^..^ 

Transportation........... ............................ 
Installation Common Services.......................~. 

Total, Management and Operations..............o~.o- 

2,639 

559  

2,639 

3,175 

9,012 

2 , 603 

48 7 

2,325 

2,841 

8,256 

2,912 

584  

2,114 

3,222 

8.832 

3,131 

615 

2,638 

3,476 

9.860 
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Explana t ion  of Fund Requirements 

1980 1981 
1979 Budget Current  Budget 

Actual  Es t ima te  E s t i m a t e  Es t imate  
(Thousands of  D o l l a r s )  

A. A d m i n i s t r a t i v e  Communications............................ 2,639 2,603 2,912 3,131 

Communications suppor t  f o r  MSFC, which i n c l u d e s  27 workyears  of suppor t  c o n t r a c t o r  e f f o r t ,  c o n s i s t s  of  
l o c a l  t e l ephone  s e r v i c e ,  long  d i s t a n c e  t e l ephone  s e r v i c e ,  and v a r i o u s  k i n d s  of o t h e r  nonte lephone  communica- 
t i o n s .  
and t h e s e  i n c r e a s e s  a r e  r e f l e c t e d  i n  t h e  1980 c u r r e n t  e s t ima te .  The i n c r e a s e  i n  1981 i s  p r i m a r i l y  f o r  t h e  
Fede ra l  Telecommunications S e r v i c e  (FTS) t e l ephone  network. 

Cos ts  i n  l o c a l  t e l ephone  s e r v i c e  i n  1979 w e r e  h ighe r  t han  a n t i c i p a t e d  due t o  l a r g e  r a t e  i n c r e a s e s  

The MSFC Cen t r a l  Exchange p r o v i d e s  i n s t r u m e n t s  and l i n e s  a t  t h e  Center  f o r  l o c a l  t e l ephone  service. 
The i n c r e a s e  i n  1981 i s  f o r  e s c a l a t i o n  of  t e l ephone  r a t e s  and suppor t  c o n t r a c t o r  wage r a t e  i n c r e a s e s .  

2. Long d i s t a n c e  t e l ephone  service................e...........~........~............... 1,072 

Provides  f o r  MSFC u s e  of t h e  GSA ope ra t ed  long d i s t a n c e  (FTS) t e l ephone  network. Cos ts  r e s u l t  from 
a formula  which i s  based  p r i m a r i l y  on t h e  number of c a l l s  made two y e a r s  i n  t h e  p a s t  and t h e  number of 
c i r c u i t s  used  by t h e  Center.  
work f o r  o r d e r i n g  s u p p l i e s  and m a t e r i a l s  and sending  and r e c e i v i n g  c l a s s i f i e d  i n fo rma t ion .  
a r e  t h e  c o s t s  of l e a s e d  l i n e s  f o r  t h e  t e l e c o n f e r e n c i n g  network and two workyears  of suppor t  c o n t r a c t o r  e f f o r t  

I nc luded  a r e  such  i t e m s  a s  long d i s t a n c e  commercial t o l l s  and t h e  Autodin n e t-  
Also inc luded  

These funds  p rov ide  f o r  u s e  of Weeden Mountain r a d i o  t r a n s m i s s i o n  f a c i l i t i e s ,  suppor t  o f  t h e  h e r g e n c y  
Warning System, and o p e r a t i o n  of MSFC's F i r e  S u r v e i l l a n c e  System. Also provided  a r e  payments f o r  e n t r y  i n t o  
t h e  GSA t e l e t y p e  system f o r  Government s u b s c r i b e r s ,  e n t r y  i n t o  t h e  Western Union t e l e t y p e  s y s t e n  f o r  commer- 
c i a 1  s u b s c r i b e r s ,  and ove r seas  t e l eg rams  and c a b l e  system upkeep. Seven workyears  of c o n t r a c t o r  e f f o r t  a re  
r e q u i r e d  t o  suppor t  t h e s e  a c t i v i t i e s  and t h e  a d m i n i s t r a t i o n  and management of te lecommunicat ion services. 
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1980 1981 
1979 Budget Current  Budget 

Actual  Es t ima te  Es t ima te  Es t ima te  - 
(Thousands of D o l l a r s )  

615 - 5 84  - 48 7 - 55 9 B. P r i n t i n g  and Reproduction................~e.o............ - 
A p o r t i o n  of MSFCVs p r i n t i n g / r e p r o d u c t i o n  r equ i r emen t s  a r e  m e t  by an o n- s i t e  r e p r o d u c t i o n  p l a n t  o p e r a t e d  

by MSFC personnel .  
year .  I n  a d d i t i o n  t o  t h e  o n- s i t e  r e p r o d u c t i o n  p l a n t ,  MSFC must a l s o  pu rchase  from t h e  Government P r i n t i n g  
O f f i c e  (GPO), Army, and p r i v a t e  f i r m s  about  33,000,000 u n i t s  of p r i n t i n g  each  year .  T h i s  purchased p r i n t i n g  
i s  e i t h e r  an  over f low requi rement  t h a t  cannot  be  handled w i t h i n  t h e  o n- s i t e  workload, o r  i s  such a t y p e  t h a t  
canno t  be  handled w i t h  t h e  l i m i t e d  c a p a b i l i t y  of t h e  o n- s i t e  equipment. 
and r e p r o d u c t i o n  a r e  f o u r  suppor t  c o n t r a c t o r  workyears  of e f f o r t .  The i n c r e a s e  from t h e  1980 budget  e s t i m a t e  
t o  t h e  1980 c u r r e n t  e s t i m a t e  i s  due t o  t h e  cont inued  h igh  level oE program a c t i v i t y  r e q u i r i n g  r e p r o d u c t i o n  
suppor t  from GPO. I n c r e a s e s  i n  1981 a l l o w  f o r  i n c r e a s e s  i n  l a b o r  and m a t e r i a l s  c o n s i s t e n t  w i t h  t h e  1980 
l e v e l  of e f f o r t .  

Th i s  r e p r o d u c t i o n  p l a n t  produces  approximate ly  18,000,000 u n i t s  of r e p r o d u c t i o n  work each  

Inc luded  i n  t h e  c o s t  of p r i n t i n g  

C. Transportation.................................~o~.o.~.o. 2.639 2,325 2,114 2,638 

T r a n s p o r t a t i o n  f u n c t i o n s  a t  MSFC i n c l u d e  56 workyears  of suppor t  c o n t r a c t o r  e f f o r t  f o r  o p e r a t i o n  and 
main tenance  of v e h i c l e s  and a i r c r a f t ,  t r a n s p o r t a t i o n  r e l a t e d  s u p p l i e s  and m a t e r i a l s ,  pu rchase  of t r a n s p o r-  
t a t i o n  equipment, and t r a n s p o r t a t i o n  o f  t h ings .  
purpose  v e h i c l e s ,  318 p i e c e s  of m a t e r i a l  hand l ing  equipment, 106 g e n e r a l  and s p e c i a l  purpose  t r a i l e r s  and 
v e h i c l e s ,  290 p i e c e s  of  equipment such  a s  "A" frame c ranes ,  "H" frame c ranes ,  c r anes ,  t r a c t o r s ,  g e n e r a t o r s ,  
and welders; i n t e r m e d i a t e  i n s p e c t i o n s  a t  6,000 m i l e s  o r  s i x  months; and major  i n s p e c t i o n s  a t  12,000 m i l e s  o r  
twelve months. F r e i g h t  cha rges  f o r  shipment by b o t h  s u r f a c e  and a i r  t r a n s p o r t a t i o n  of m a t e r i a l s  and equip-  
ment a r e  a l s o  included.  The d e c r e a s e  from 1980 budget  e s t i m a t e  t o  t h e  1980 c u r r e n t  e s t i m a t e  i s  due t o  re- 
duced r equ i r emen t s  f o r  t r a n s p o r t a t i o n o f  t h i n g s  and a d e c r e a s e  i n p u r c h a s e  o f m o t o r  v e h i c l e s a n d  equipment. 
i n c r e a s e  from t h e  1980 c u r r e n t  e s t i m a t e  t o  t h e  1980 e s t i m a t e  i s  due t o  an  i n c r e a s e  i n  c o s t  of m a t e r i a l  and 
equipment f o r  main tenance  and suppor t  c o n t r a c t o r s .  

Inc luded  i n  t h i s  c a t e g o r y  i s  t h e  main tenance  of 334 g e n e r a l  

The 

D. I n s t a l l a t i o n  Conunon Services............................ 3,175 2,841 3,222 3,476 

Th i s  ca t ego ry  i n c l u d e s  63 workyears  of suppor t  c o n t r a c t o r  e f f o r t  and p r o v i d e s  suppor t  t o  Center  Management 
and s t a f f  a c t i v i t i e s ,  medica l  s e r v i c e s ,  and v a r i o u s  o t h e r  i n s t a l l a t i o n  suppor t  services. The i n c r e a s e  from 
t h e  1980 budget  e s t i m a t e  t o  t h e  c u r r e n t  e s t i m a t e  i s  due p r i m a r i l y  t o  i n c r e a s e d  l o g i s t i c s  suppor t  e f f o r t  which 
i s  r e q u i r e d  by i n c r e a s e d  program hardware a c t i v i t y .  The 1981 e s t i m a t e  i s  level  w i t h  t h e  1980 e f f o r t .  
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thou sands of Dol 1 ar s ) 

1. Center management and staff functions................................................. 3 1  

Includes Patent Counsel Services, Tort Claims, and Equal Opportunity activities. 

Provides occupational medicine and environmental health services totaling 18 workyears of support 
contractor effort for the maintenance and improvement of employee health at MSFC, with emphasis on prevention, 
diagnosis, treatment, and care of illnesses and injuries caused or aggravated by the work environment. 

3 .  Installation support services..................................................-.--~. 2,658 

Maintenance and repair of office equipment, equipment rental, acquisition of supplies and materials 
and miscellaneous services are included in this activity 

.. Maintenance and repair of equipment................................eo~o.~.....o.. 5 15 

Maintenance and repair of office equipment includes the maintenance and repair services for 
office machines and equipment (i-e., typewriters, calculators, time stamp equipment); maintenance and 
repair services for photographic and reproduction equipment (i-e., enlargers, cameras, exposure controls 
print copiers, projectors, power supplies, tape recorders, stroboflash, film viewer, motion analyzer, 
copiers, copy camera, processor camera, super diazo). 

b. Rental of equipment............................~....................o~~~...~..... 2 05 

Rental of equipment such as Xerox machines at the resident office at Canoga Park, California and 
Visual Search Microfilm Files located at MSFC, and other reproduction equipment are included in this 
category . 

.. Supplies, materials, and equipment...........~.........................o.o......~o 503 

Acquisition of primarily office type supplies and equipment. 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

Provides services required in support of the prop,erty management function in the areas of: 
(1) receiving supplies, materials, and equipment; (2) distributing supplies, materials, equipment, and 
program-critical hardware; 
and crating and constructing required shipping containers according to government-provided specifications; 
and ( 4 )  warehousing of raw materials. 

( 3 )  preparing supplies, materials, and equipment for shipment to include packing 

Also provided are such services as the disposal of toxic wastes; inspection of hazardous cargo prior 
to entry to Redstone Arsenal; receipt, storage, and issue services for hazardous compounds such as explosives, 
pyrotechnics and solid rocket motors; minor services such as laundry, furniture repair, potassium cyanide 
disposal, postage, Patent Counsel, tort claims, Equal Opportunity Office; miscellaneous troop service charges, 
for military detailees assigned to MSFC and imposed by the U.S. Army on Redstone Arsenal; and acquisition of 
supplies and materials. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
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HEADQUARTERS AREA 
95 4207 COMMUNICATIONS FACILITY 
96 4241 SHOP AND STORAGE BUILDING 
91 SQM SlORAGE BUILDING 
98 5-4251 EPUIPMNTSHED 
99 4250 OFFICE AND SHOP BUILDING 

100 4249 OFFICE BUILDING 
OFFICE BUILDING 

102 QDe OFFICE BUILDING 
OFFICE BUILDING 

CRYOGENIC TESTING FACILITY 
LABORATORY BUILDING 
NON-DESTRUCIIVE EVALUATION LABORATORY 
MATERIALS LABORATORY 
OFFICE AND ENGINEERING BUILDING 
STRUCTURES AND MCHANICS LABORATORY 
SHOP AND CALIBRATION LABORATORY 
COMPUTER FACILITY 
WATER POLLUTION CONTROL FACILITY 
ENGINEERING AND D O I E L O P W  UBORATORY 
SURFACE TREATMENT FACILITY 
MUTRAL BWYANCY FACILITY 
FABRICATION AND MACHINE SHOP 

101 io3 1 
LAB A N D  SUPPORT AREA 

54 
55 
56 
59 
62 
63 
65 
66 
67 
MI 
1 0  
71  
13 
14 
75 
16 
11 

19 

81 

l a  

4123 
4711 
4712 
4707 
5-4747 
4746 
4732 
4733 
4306 
4312 
4313 
4332 
4471 
4485 
449491 
4481 
5 6 4 7 9  

Sdd36 
804492 

4 0 5  
824493 

4476 

TRAIN I NG FAC I LlTY 
DEVELOPMENTAL PROCESSES LABORATORY 
OFFICE BUILDING 
SHOP AND ASSEMBLY BUILDING 
AIR COMPRESSOR BUILDING 
CALI BRAT ION LABORATORY 
BlSONlC WIND TUNNEL FACILITY 
IMPULSE BASE FLOW FACILITY 
OFFICE BUILDING 
OFFICE BUILDING 
SHOP BUILDING 
MVlRONMENlAL TEST LABORATORY 
STORAGE AND OFFICE BUILDING 
OFFICE BUILDING 
OFFICE AND LABORATORY BUILDING 
LABORATORY AND OFFICE BUILDING 
STORAGE SHED 
ENVIRONMENTAL TEST FACILITY 
AUTOMATION CHECKOUT BUILDING 
ELECTRICAL SYSTEMS LABORATORY BUILDING 
HAZARDOUS OPERATIONS LABORATORY 
SHOP AND STORAGE BUILDING 

19 
20 
21 
22 
24 
25 TEST 

5-4539 
4540 
4541 
4510 
4514 
4512 

VEHICLE MAINIENANCE SHOP 
PHOTO LAB 
SPACE SCIENCES LABORATORY 
STORAGE BUILDING 
STORAGE BUILDING 
TRANSPORTATION SUPpORl BUILDING 
CEWER ACTIVITIES BUILDING 
MULTIPURPOSE HIGH BAY FACILITY 

26 

2s 
29 
30 
31 
32 
33 
34 
35 
36 
31 

HIGH BAY ASSEMBLY FACILI~Y 

4646 
274648 

s-4659 
S W  
s-4b4l 
5-4655 
S-4656 
s-4653 
4618 
s-4654 
S-4651 
4649 

AREA 
WEST AREA 

PROPULSION C STRUCTURALTEST FACILITY 
BLOCKHOUSE 
PUMP HOUSE 
OFFICE BUILDING 
STRUCIURALTEST FACILITY 

EAST AREA 
W C U W A T I O N  REPOSITORY 

10 4567 PUMP AND BOILER HOUSE 
I1 5- DEIONIZED WATER PUNT 'I"" 

STRUCTURAL TEST FACILITY 
PROPUSION SYSTEMS COMPONENT TEST STAND 
PROPUSION SYSTEMS COMPONENT TEST STAND 
SHOP AND LABORATORY BUILDING 
STRUCTURAL TEST FACILITY 
TEST AND DATA RECORDING FACILITY 
PROPUSION SYSTEMS COMPONENT TEST PAClLlTY 
TEST STAND SUPPORT BUILDING 
MODEL PROPULSION SYSTEMS TEST STAND (ACOUSTIC) 
TEST STAND COWROl BUILDING 
BLOCKHOUSE AND CABLE TUNNELS 
PROPUSION SYSTEMS TEST STAND 
PROPULSION AND STRUCTURALTEST FACILITY 

TEST SUPPORT AREA 
OFFICE BUILDING 
HIGH PRESSURETEST FACILITY 
HP GN2 FACILITY 
BOILER PLANT 
COMPRESSOR BUILDING 
MULTIPURPOSE HIGH BAY FACILITY 
HYDRAULIC EOUIPMEM DEVELOPMENI FACILITY 
COMPONENlS SERVICE BUILDING 
OFFICE AND STORAGE BUILDING 
OiFlCE BUILDING 
SHOP BUILDING 
MULTIPURPOSE HIGH BAY FACILITY 
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MICHOUD ASSEMBLY FACILITY 

1 
2 
3 
4 
S 
6 
7 
8 
9 

303 HANGAR 
103 MANUFACTURING 
111 LABORATORY 
104 BATTERY CHARGING 6 STORAGE 
207 BOILER HOUSE 
202 COOLINGTOWER 
220 COMPONENT SUPPLY 
203 MAINTENANCE SUPPLY 
221 HAZARDOUS MATERIAL STORAGE 

15 
16 
17 
18 
19 
20 

24 
25 
26 
21 
28 
29 
3c 
31 
3i 
3: 

350 OFFICE AND ENGINEERING BUILDING 
351 CAFETERIA 
320 CONTRACTOR SERVICES BUILDING 
101 ADMINISTRATION 
102 ENGINEERING 
301 MAINTENANCE SHOP 

201 
304 
143 
308 
121 
170 
119 
40 3 
105 
1302 

PUMP STATION NO 1 
PUMP STATION NO 3 
PUMP STATION N O  4 
WEST MASTER SUBSTATION 
MAIN SUBSTATION 
CHEMICAL WASTE LAGOON 
PAINT SHOP 
SALVAGE YARD 
TRANSPORTATION 
ELEVATE0 WATER TOWER 
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MICHOUD ASSEMBLY FACILITY 

1. MAINTENANCE SUPPLY 
2. Ha7ARDOUS MATLS STORAGE 

PONENT SUPPLY 
4 BOILER PLANT & FUEL TANKS 
5. BATTERY CHARGING 
6 COOLING TOWER 
7. LABORATORY 
8 ,  CHEMICAL WASTE RESERVOIR 

1 

9. FABAREA 17. CAFETERIA 
10. FABAREA 18. CONTRACTOR SERVICES BLDG, 
11. ENGINEERING BUILDINGS 
12. VERT ASSY 8t HYDROSTATIC TEST 
13. SYSTEMS ENGINEERING BLDG. 
14. HANGAR 
15. M A I ~ T E ~ A N C E  23. BARGE DOCK 
16. ENGlNEERiNG & OFFICE BLDG. 

19. TEST &CHECK OUT 
20. SALVAGE YARD 
21. HIGH PRESSURE TEST FACILITY 
22. M,AIN PUMPING STATION 

24. PNEUMATIC TEST FACILITY 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATES 

NATIONAL SPACE TECHNOLOGY LABORATORIES 

DESCRIPTION 

The N a t i o n a l  Space Technology L a b o r a t o r i e s  i s  l o c a t e d  i n  southwest  M i s s i s s i p p i ,  approximate ly  50 miles 
n o r t h e a s t  of  New Or leans ,  Lou i s i ana .  T o t a l  land a r e a  i s  138,807 a c r e s  o f  which 13,480 a c r e s  make up t h e  a c t u a l  
i n s t a l l a t i o n  owned by NASA. The remaining 125,327 a c r e s  a r e  he ld  a s  a b u f f e r  zone. I n  t h e  b u f f e r  zone, 7,162 
a c r e s  a r e  owned by NASA, and 118,165 a c r e s  a r e  under r e s t r i c t i v e  easements.  The i n s t a l l a t i o n  h a s  deep water  
a c c e s s  v i a  t h e  P e a r l  River  and t h e  I n t r a c o a s t a l  Waterway. C a p i t a l  inves tment  f o r  t h e  N a t i o n a l  Space Technology 
L a b o r a t o r i e s  a s  of  September 30, 1979 was $310,280,000. 

CENTER ROLES AND MISSIONS 

The N a t i o n a l  Space Technology L a b o r a t o r i e s  (NSTL), fo rmer ly  t h e  M i s s i s s i p p i  T e s t  F a c i l i t y  (MTF), was con- 
s t r u c t e d  and opera ted  d u r i n g  t h e  1960 ' s  f o r  accep tance  t e s t i n g  of  t h e  b o o s t e r  s t a g e s  of t h e  S a t u r n  V r o c k e t  
system. NSTL i s  NASA's prime s t a t i c  t e s t  f a c i l i t y  f o r  l a r g e  l i q u i d  p r o p e l l a n t  r o c k e t  eng ines  and p r o p u l s i o n  
sys tems.  The r e d e s i g n a t i o n  by NASA of MTF t o  t h e  new NSTL i n  June 1974 recognized t h e  emerging r o l e  of  the 
i n s t a l l a t i o n  i n  space  and envi ronmenta l  technology e f f o r t s .  

NSTL i s  p r e s e n t l y  engaged i n  development and accep tance  t e s t i n g  o f  t h e  Space S h u t t l e  Main Engines and d e v e l -  
opment t e s t i n g  of  t h e  S h u t t l e ' s  Main P ropu l s ion  T e s t  A r t i c l e .  NSTL a l s o  conducts  a p p l i e d  r e s e a r c h ,  develops  
t echn iques  and demons t ra t e s  and t r a n s f e r s  t o  t h e  u s e r  community a p p l i c a t i o n s  o f  NASA-developed technology i n  
t h e  f i e l d s  of remote sens ing ,  s a t e l l i t e  communication, envi ronmenta l  s c i e n c e s ,  and o t h e r  s e l e c t e d  a p p l i c a t i o n s  
programs. NSTL manages the  i n s t a l l a t i o n  and, through i n t e r a g e n c y  agreements ,  p rov ides  s e r v i c e  suppor t  and 
f u l l  u t i l i z a t i o n  of a l l  f a c i l i t i e s  by NASA and i n c l u d i n g  c o l l o c a t e d  e lements  of o t h e r  e x e c u t i v e  a g e n c i e s  en-  
gaged i n  compat ib le  r e s e a r c h ,  development, and o p e r a t i o n a l  a c t i v i t i e s .  These i n c l u d e  t h e  Department o f  I n t e r i o r ,  
t h e  Department of  Commerce, t h e  Environmental  P r o t e c t i o n  Agency, t h e  Department o f  T r a n s p o r t a t i o n ,  t h e  Depar t-  
ment of  Defense, t h e  S t a t e  of  M i s s i s s i p p i ,  and t h e  S t a t e  of  Lou i s i ana .  The p r i n c i p a l  r o l e s  a r e :  

Space S h u t t l e  - NSTL p rov ides ,  m a i n t a i n s  and manages the  f a c i l i t i e s  and t h e  r e l a t e d  c a p a b i l i t i e s  r e q u i r e d  
f o r  t h e  development and accep tance  t e s t i n g  of  t h e  Space Shuh t l e  Main Engines and t h e  development t e s t i n g  o f  
t h e  S h u t t l e ' s  Main P ropu l s ion  Tes t  A r t i c l e  which c o n s i s t s  o f  a c l u s t e r  of  t h r e e  main eng ines ,  a n  e x t e r n a l  t ank  
and a n  o r b i t e r  a f t - f u s e l a g e  s t r u c t u r e .  
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Space Applications - Conducts applied research, develops techniques, demonstrates and transfers to the user 
community applications of NASA-developed technology in the fields of remote sensing, satellite communication 
and environmental sciences. 

SUMMARY OF RESOURCES REQUIREMENTS 

FUNDING PLAN BY FUNCTION 

1979 
Ac tua 1 

I. Personnel and Related Costs .............................. 3,040 

11. Travel ................................................... 1 3 1  

111. Facilities Services ...................................... 1 ,125  

IV, Technical Services ........................................ 49 

V. Management and Operations ................................ 143  

............................... Total, fund requirements 4.488 

1980 
Budget Current 

Estimate Estimate 
(Thousand s of Dollars) 

3 ,151  3 , 374 

99 137 

1 ,173  1 ,173  

41 41 

225 174  

1 9 8 1  
Budget 
Estimate 

3 , 444 

147 

1 ,286  

43  

188 

5.108 

Distribution of Permanent Positions by Programs 

1980 
1979 Budge t Cur rent Budget 

Ac tua 1 Estimate Estimate Estimate 

Di rec t Po si t ions 

Space Transportation Systems ................................. 5 5 5 5 

Space shuttle 5 5 5 5 .............................................. 
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1980 1981 
1979 Budget Curren t  Budget 

Ac tua l  E s  tima t e  Es t imate  Est imate 

............................. Space and T e r r e s t r i a l  App l i ca t i ons  39 39 39 39 

........................................... Space a p p l i c a t i o n s  37 39 39 
Technology u t i l i z a t i o n  2 ....................................... - - -  - - -  

39 
- - -  

S u b t o t a l ,  d i r e c t  p o s i t i o n s  ..................... ............ 44 44 44 44 

Center  Management and Opera t ions  Support  P o s i t i o n s  . . . . . . . . . . . . .  60 59 59 59 

T o t a l ,  permanent p o s i t i o n s  ................................... 104 103 103 103 

PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  
( C i v i l  Se rv i ce )  

SPACE SHUTTLE .......................................................................... 5 

I n  1981 the  Na t iona l  Space Technology L a b o r a t o r i e s  w i l l  con t inue  t o  provide ,  main ta in ,  and manage t h e  f a c i l -  
i t i e s  and t h e  r e l a t e d  c a p a b i l i t i e s  r equ i r ed  f o r  development and acceptance  t e s t i n g  o f  t h e  Space S h u t t l e  Main 
Engines and t h e  development t e s t i n g  of  t h e  S h u t t l e ' s  Main Propuls ion  T e s t  A r t i c l e ,  which c o n s i s t s  of a c l u s t e r  
of  t h r e e  main engines ,  an e x t e r n a l  t ank  and an  o r b i t e r  a f t - f u s e l a g e  s t r u c t u r e .  

39 

I n  1981 the  Na t iona l  Space Technology Labora to r i e s '  Ear th  Resources Labo ra to ry ' s  program w i l l  con t inue :  

a .  To conduct r e sea rch  i n v e s t i g a t i o n s  i n  t he  a p p l i c a t i o n  o f  remotely sensed d a t a ,  s t r e s s i n g  i n t e r e s t s  
and needs of p o t e n t i a l  u s e r  agenc i e s .  This  r e s e a r c h  a c t i v i t y  uses  e x i s t i n g  a i r c r a f t  and s a t e l l i t e  programs 
a s  a b a s i c  source  of  remotely sensed d a t a  i n  con junc t i on  w i th  s u r f a c e  da t a  t o  develop techniques  and procedures  
f o r  p r a c t i c a l  a p p l i c a t i o n s ,  and t o  d e v i s e  c o s t - e f f e c t i v e  methods of t r a n s f e r r i n g  t hose  techniques  t o  t he  u s e r  
agenc i e s .  

b. To conduct a p p l i c a t i o n s  demons t ra t ion  p r o j e c t s  i n  coope ra t i on  w i th  Fede ra l ,  s t a t e ,  r e g i o n a l  and l o c a l  
government agenc i e s  and p r i v a t e  i n d u s t r y  t o  promote t he  e f f e c t i v e  t r a n s f e r  of  a p p l i c a t i o n s  technology a s  w e l l  
a s  t o  reduce systems c o s t s ,  i n c r e a s e  adap t ion  t o  the  u s e r s  systems,  and improve c o m p a t i b i l i t y  w i th  o t h e r  i n -  
format ion  sources  and produc ts  r o u t i n e l y  used bv the  u s e r  o r g a n i z a t i o n .  
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c .  To s y s t e m a t i c a l l y  t r a n s f e r ,  p r i m a r i l y  t o  s t a t e  and l o c a l  governments i n  t h e  1 7  s t a t e  r e g i o n  i n  t h e  m i d -  
wes t ,  sou th  and s o u t h e a s t ,  t h e  a b i l F t y  t o  e f f e c t i v e l y  use  Landsat  d a t a  f o r  t h e i r  r e s o u r c e  aanagement and p lanning 
d e c i s i o n s  through t h e  Southern  Regional  Remote Sensing A p p l i c a t i o n s  Cen te r .  

d .  To conduct  r e s e a r c h ,  develop a p p l i c a t i o n s  and t r a n s f e r  technology t o  t h e  u s e r  community i n  non-remote 
s e n s i n g  a p p l i c a t i o n s  p r i m a r i l y  i n  such a r e a s  a s  d a t a  c o l l e c t i o n  systems,  environmental  system development, and 
c losed  ecosystems development. 

Permanent P o s i t i o n s  
( c i v i l  S e r v i c e )  

CENTER MANAGEMENT AND OPERATIONS SUPPORT ................................................. 59 
1 

Center  Management and Opera t ions  Support  i s  de f ined  a s  t h a t  suppor t  o r  s e r v i c e s  be ing  provided t o  a l l  
Na t iona l  Space Technology L a b o r a t o r i e s  o r g a n i z a t i o n s  which cannot be d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  p ro-  
gram o r  p r o j e c t .  The c i v i l  s e r v i c e  personnel  involved a r e :  

Manager and S t a f f  - The Center  Manager, Deputy Manager, and immediate s t a f f ,  e . g .  Legal ,  Pa ten t  Counsel ,  
Equal Oppor tuni ty ,  and Pub l i c  A f f a i r s .  

Management SuppDrt - Inc ludes  a wide range of  a c t i v i t y  c a t e g o r i z e d  a s  management suppor t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Cen te r .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e source  and budget  management, 
program c o n t r o l ,  c o n t r a c t i n g  and procurement, personnel  management, p r o p e r t y  management, f i n a n c i a l  management, 
r e source  c o n t r o l  and management in fo rma t ion  systems and a n a l y s i s .  

Opera t ions  Support  - This  i s  a broad spectrum of  a c t i v i t y  t h a t  i s  r e q u i r e d  t o  ma in ta in  and o p e r a t e  f a c i l i t i e s ,  
b u i l d i n g s  and equipment; and t o  p rov ide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  suppor t  f o r  t h e  pe r sonne l  
who manage and conduct  the  a f f a i r s  of t h e  Center .  S p e c i f i c  a c t i v i t i e s  a r e :  

Maintenance and o p e r a t i o n  of  a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer suppor t  
R e l i a b i l i t y  and q u a l i t y  a s su rance  
Centerwide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  s e r v i c e s  
L o g i s t i c s  suppor t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e t c .  
Medical c a r e  of  employees 
Photographic and g r a p h i c  suppor t  
S a f e t y  
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RESOURCES REQUIREMENTS BY FUNCTION 

1979  
Actual 

I . PERSONNEL AND RELATED COSTS .............................. 3.040 

Summary of Fund Requirements 

A . Compensation and Benefits 

1 . Compensation 

a . Permanent Positions .............................. 2 .  668 

c Overtime and other compensation 8 
. ......... b Other than full time permanent positions 7 8  
. .................. 

Subtotal. Compensation ......................... 2 .  754  

. ............................................. 2 Benefits 270 

Sub total . Compensation and Benefits . . . . . . . . . . . . . . . .  3. 0 2 4  

B . Supporting Costs 

. ............................... 1 Transfer of Personnel 8 
2 Personnel Training 8 . .................................. 

Subtotal. Supporcing Costs ......................... 1 6  

Total. Personnel and Related Costs . . . . . . . . . . . . . . . .  3.040 

1980  1 9 8 1  
Budget Budget Current 

(Thousands of Dollars) 
Estimate Estimate Estimate 

3.151 3 .  374 3.444 

2 .  768  2 .  942 
79  1 1 8  
1 3  13 

2 .  860 3. 073 

273 279 

3- 3 133  3. 352 

10 10 
8 1 2  

1 8  22 

3 .  1 5 1  3.374 

2 .  971  
145  

15  

3 .  1 3 1  

288 

3. 419 

1.0 
15  

25 

3.444 
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Explanation of Fund Requirements 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

A. Compensation and Benefits.............................. 3,024 3,133 3,352 3,419 

1. Compensation..................................."... 2,754 2 , 860 3,073 3,131 

a. Permanent positions.....o....................... 2,668 2,768 2,942 2,971 

The funds shown will support 103 permanent positions in 1981. The current estimate for 1980 
reflects an increase over the 1980 budget estimate due to the October 1979 pay increase. 

Basis of Cost for Permanent Positions 

In 1981 the cost of permanent positions will be $2,971,000, an increase of $29,000 over 1980. The increase 
results from the following: 

Cost of permanent positions in 1980....................................... 2,942 

Cost increases in 1981.................................................... $66 
Within grade and career advances: 
Full year effect of 1980 actions................................... +37 
Partial year effect of 1981 actions.............................. +24 

Full year efeect of 1980 pay increases............................... 4-5 
Cost decreases in 1981................................................... -3 7 
Turnover savings and abolished positions: 

F u l l  year effect of 1980 actions................................ -17 
Partial year effect of 1981 actions............................ -11 

One less paid day i n  1981........................................ -9 - 
Cost of permanent positions in 1981.................................. 2,971 

RPM 4-6 



1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

b. Other than full-time permanent positions 

1. Cost........................................... 
2. Workyears.................................... 

78 79 
9 9 

118 
13 

145 
15 

The 1981 distribution of workyears is as follows: 

Distribution of Other than Full-Time Permanent Workyears 

Program Workyear s 

Cooperative training..o..................................................... 4 
Opportunity programs.............................................e.....~... 5 
Other temporary emplo~ent................................................ - .. 6 

Total...................................................o....o*........o. - - 15 

The increase from the 1980 budget estimate to the 1980 current estimate is a result of the 
assignment of the three part-time permanent positions, and the new White House Research Apprenticeships 
program. The 1981 estimate includes the scheduled build-up of the Research Apprenticeships program. 

C. Overtime and other compensation.................. 8 13 13 15 

The overtime levels shown are necessary to meet management and administrative requirements in such 
areas as procurement and financial management. 

2 73 - 2 70 2 .  Benefits..................................o.....~~~.. - 
The following table reflects the personnel benefits by major category: 

Civil Service Retirement Fund...................... 201 
hployee life insurance............................. 1 2  
hployee health insurance...............o.....o.... 56 

1 FICA.......................o....oo.o......o.oo.oo*o - 

20 1 
13 
58 
1 - 

Tota~...................................o...~ooo~ - 2 70 - - 2 73 - 

279 - 

206 
14 
5 8  
1 

- 2 7 9  
- 
- 

288 - 

212 
15 
60 
1 

a 
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The i n c r e a s e  from t h e  1980 budget e s t i m a t e  t o  t h e  1980 c u r r e n t  e s t i m a t e  i s  a r e s u l t  of t h e  October 
1979 pay i n c r e a s e .  The i n c r e a s e  i n  1 9 8 1 . i ~  due t o  t h e  f u l l  y e a r  e f f e c t  of t h e  October 1979 pay i n c r e a s e .  

1980 1981 
1979 Budget Current  Budget 

Actual Es t imate  Es t imate  Es t imate  
(Thou sands of Dol 1 a r  s ) 

B. Support ing Costs......................................... 16 - 18 - 2 2  - 25 - 
1. T r a n s f e r  of  personne~...............o......e.o~o..... 8 10 10 10 

The amount e s t i m a t e d  f o r  1981 i s  based on t h e  planned personne l  turnover .  

2. Personnel  8 8 1 2  15 

The pe rsonne l  t r a i n i n g  c o s t s  a r e  p r i m a r i l y  f o r  "Upward Mobi l i ty"  t r a i n i n g  f o r  women and m i n o r i t i e s ,  
and Equal h p l o y m e n t  Opportuni ty  (EEO) "Counsel Training."  
t h e  1980 budget e s t i m a t e  and t h e  i n c r e a s e  i n  1981 i s  due t o  t h e  g r e a t e r  demand f o r  upward m o b i l i t y  t r a i n i n g  
and C i v i l  Service Reform A c t  implementat ion t r a i n i n g .  

The i n c r e a s e  of t h e  1980 c u r r e n t  e s t i m a t e  over  

Summary of Fund Requirements 

A. Program Travel............................e.............s 61  58 63 67 

B. S c i e n t i f i c  and Technical  Development Travel.............. 2 15 3 4 

C. Management and Opera t ions  Travel......................... - 76 - 7 1  - 26 - 68 

Tota l ,  Travel...................................e...... 131 - 3 - 131 142 
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Explanation of Fund Requirements 

A. Program Travel ...................................... 

19 80 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

61 - 58 - 63 - 67 - 
Program travel requirements are directly related to the accomplishment of the Center's mission, and will 

mainly be in support of the Space and Terrestrial Applications Office. 
estimate to the 1980 current estimate is to support increased activities in the Earth Resources Laboratory 
program. 

The increase from the 1980 budget 

B. Scientific and Technical Development Travel......... 2 15 - 3 - 4 - 
Scientific and technical development travel will permit employees to participate in meetings and 

technical seminars with other representatives of the aerospace community. This participation allows them 
to benefit from exposure to technological advances outside NSTL as well as to present both accomplishments 
and problems to their associates. Many of the meetings are working panels convened to solve certain prob- 
lems for the benefit of the Government. The decrease from the 1980 budget estimate to the 1980 current 
estimate reflects a reassessment of requirements for meeting and seminar travel associated with the Earth 
Resources Laboratory program. 

C. Management and Operations Travel.. .................. 26 - 71 - 76 - 
Management and operations travel is used for the direction and coordination of general management matters. 

It includes travel in such areas as personnel, financial management, and procurement activities; travel of 
the Center's top management to NASA Headquarters, and other NASA Centers; and local transportation. The 1979 
actual, 1980 current estimate and 1981 levels have been adjusted to include the.renta1 costs of GSA vehicles 
for the Earth Resources Laboratory, which were included under the Transportation function in the 1980 budget. 
Also, the 1981 estimate reflects increased travel related to the Earth Resources Laboratory program. 

111. FACILITIES SERVICES................................. 1,125 1,173 1,173 1,286 

The National Space Technology Laboratories (NSTL) covers 138,807 acres of grounds and a complex of faci- 
lities which are comprised of laboratories, office, and rocket engine test facilities. 
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The complex encompasses some 1,178,177 gross square feet of building space including seven major buildings. 
Also included are five major technical facilities. 
population of 3,000 to 3,300 personnel. 
than one shift and/or frequently during off-peak hours. 

This physical plant supports an average daily on-Center 
Many of the test facilities are utilized on schedules involving more 

Summary of Fund Requirements 

1980 1981  
1979  Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars ) 

A. Maintenance and Related Services 

B. Custodial Services................................~~~.... 262 2 46 2 46 2 46 

9 40 

Total, .Facilities Services............................. 1,125 1.173 1 ,173 1.286 

- 82 7 - 82 7 - 752 - C. Utilities Services...................om..........o..e.o.. 

Explanation of Fund Requirements 

111 100 - 100 - 100 - - A. Maintenance and Related Services......................... 

Facilities..................,..............e....e....o.... 111 100 100 100 

This activity, requiring 1 workyear of effort, provides for the modifications and alterations of 
facilities for normal recurring movements of personnel and equipment of the Earth Resources Laboratory. 

2 46 - 2 46 - 2 46 - 262 - B. Custodial Services....................~~~.......~.~.....~ 

Provides security guard services, janitorial services and fire protection to the Earth Resources 
Laboratory personnel by the National Space Technology Laboratories institutional support services contractor. 

C. Utility Services.......................e..o.............. 9 40 - 82 7 - 82 7 - 752 - 
Provides for the purchase of the two utility commodities; electricity from the Mississippi Power Company; 

Natural gas is the primary heating fuel used at NSTL. and natural gas from the United Gas Pipe Line Company. 
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The increase from the 1980 current estimate to the 1981  budget estimate is due to an increase in rates. 
The estimated requirements for these utilities are as follows: 

1980 1981  
1979  Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

1. Electricity (12,560 mW/Hrs)...........................................~~~.....~...~.. 5 10 
2.  Natural gas (156,300 K cu. ft.)....................................................... 43 0 

IV. TECHNICAL SERVICES.......o.ooo...ooa....ooo..o.ooo.eoooo. 2 - 

Summary of Fund Requirements 

A. Automatic Data Processing 

Operations.......o.o..................................... 43 

B. Scientific and Technical Information 

.................................................. 6 Library - 
Total, Technical Services......................oo*...... 49 

Explanation of Fund Requirements 

43 - - - - 41 41 

35 35 37 

A. Automatic Data Processing................................. 

Provides for the supplies, materials and software programs 

B. Scientific and Technical Information...................... 

37 - 35 - 35 - 43 - 
in support of the Earth Resources Laboratory. 

6 - 6 - 6 - 6 
y_ 

Provides for the books, periodicals and other technical reports required by the Earth Resources 
Laboratory. 
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V. 

A. 

B. 

C. 

D. 

A. 

B. 

C. 

1980 
1979 Budget Current  

Actua l  E s t i m a t e ,  Es t ima te  
(Thousands of Dol l a r  s ) 

MANAGEMENT AND OPERATIONS.......o..~~.~~..~..~..~.eoooo~. - - 143 - - 225 174 - 

Summary of Fund Requirements  

A d m i n i s t r a t i v e  Co~unications........................~... 22 

P r i n t i n g  and Reproduction.............................. 30 

Transportation..................... ...................... 1 4  

77 I n s t a l l a t i o n  Common Services............................. - 
T o t a l ,  Management and Operations....................... & 

Explana t ion  of  Fund Requirements  

25 

P rov ides  €o r  t h e  l o c a l  t e l ephone  s e r v i c e  f o r  t h e  E a r t h  Resources Labora tory .  

47 

- 22 A d m i n i s t r a t i v e  Communications..,......................... - 

47 - - 30 A d m i n i s t r a t i v e  Printinq.................................. - 

25 

47 

56 

97 - 
225 

25 

47 

1 4  

25 - 

1981 
Budget 

E s  t ima t e 

25 

48 

18 

97 - 

25 - 

48 - 
Prov ides  f o r  p r i n t i n g  and r e p r o d u c t i o n  services i n  suppor t  of  t h e  Ea r th  Resources Labora to ry  pe r sonne l .  

1 4  - 56 -- 14 18 Transportation............................................ - 
The estimate i n c l u d e s  f r e i g h t  c o s t s ,  government b i l l s  of l a d i n g s ,  a i r  f r e i g h t s ,  o t h e r  g e n e r a l   shipment.^ 

and r e l a t e d  t r a n s p o r t a t i o n  c o s t s .  The 1979, 1980 c u r r e n t  e s t i m a t e  and 1981 l e v e l s  have been a d j u s t e d  t o  
r e f l e c t  t h e  t r a n s f e r  o f  r e n t a l  c o s t s  f o r  GSA v e h i c l e s  t o  Management and Opera t ions  T rave l .  The 1981 es t i-  
mate  r e f l e c t s  an  i n c r e a s e  i n  r e l a t e d  t r a n s p o r t a t i o n  c o s t s .  
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1980 1981 
1979 Budget Current  Budget 

Actual  E s t i m a t e  Es t imate  Estim’ate 
(Thou sands of  D o l  1 a r  s ) 

97 - 88 - 97 - 77 D. I n s t a l l a t i o n  Common Services............................. - 
Provides  s u p p l i e s ,  m a t e r i a l s  and equipment f o r  t h e  Ear th  Resources Laboratory. The dec rea se  from t h e  

1980 budget e s t i m a t e  t o  t h e  1980 c u r r e n t  e s t i m a t e  r e f l e c t s  a reassessment  of requirements .  
t h e  1981 budget e s t i m a t e  i s  due t o  i nc r ea sed  requi rements  f o r  s u p p l i e s  and m a t e r i a l s  f o r  u s e  by t h e  Eart-h 
Resources Laboratory.  

The i n c r e a s e  i n  
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NSTL SUMMARY STAFFING 1 

INSTALLATIONS OPERATIONS 
OFFICE 

F Y 8 0  F Y 8 1  
~~ 

SES 3 3 
GS-16 
GS- 15 5 5 
GS-14 9 9 

86 86 Al l  other GS 

TOTAL PERMANENT 103 103 
- -  

RESOURCES & FINANCIAL 
MANAGEMENT OFFICE 

F Y 8 0  F Y 8 1  

GS-14 1 1 
17 17 Al l  other GS 

TOTAL PERMANENT 18 18 

-- 

_ -  

I OFFICE OF THE MANAGER I 

PROCUREMENT & CONTRACTS 
OFFICE 

F Y 8 0  F Y 8 1  

GS- 14 1 1 
11 11 Al l  other GS 

TOTAL PERMANENT 12 12 

- _ _ _  

- _  

F Y 8 0  F Y 8 1  - _ _  
SES 2 2 
GS-16 

2 All other GS - 2 . -  
TOTAL PERMANENT 4 4 

I CHIEF COUNSEL I 
-- F Y 8 0  F Y 8 1  

GS-15 1 1 
Al l  other GS - 1 -  1 

TOTAL PERMANENT 2 2 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
NATIONAL SPACE TECHNOLOGY LABORATORIES 
DECEMBER 4,1979 

EXECUTIVE STAFF 

F Y 8 0  F Y 8 1  

GS-14 
Al l  other GS - 6 -  6 

TOTAL PERMANENT 6 6 

-- 

FACILITIES ENGINEERING 
OFFICE 

F Y 8 0  F Y 8 1  -- 
GS-14 1 1 
Al l  other GS - 8 -  8 
TOTAL PERMANENT 9 9 

EARTH RESOURCES 
LABORATORY 

F Y 8 0  F Y 8 1  -- 
SES 1 1 
GS-15 4 4 
GS-14 4 4 

30 30 All other GS 

TOTAL PERMAhENT 39 39 
_ _  

F Y 8 0  F Y 8 1  -- 
GS-14 2 2 

11 11 _ _  I All  other GS 

I TOTALPERMANENT 13 13 1 

RPM 4-14 



RPM 4-15 



NSTL LOCATION P L A N  

N/\s/\ 
National Space Technology Laboratories 
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NATIONAL SPACE TECHNOLOGY LABORATORIES-AERIAL VIEW 

I 





RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAF. 1981 ESTIMATES 

GODDARD SPACE FLIGHT CENTER 

DESCRIPTION 

The Goddard Space F l i g h t  Center ,  l o c a t e d  15  m i l e s  n o r t h e a s t  of Washington, DC, a t  Greenbe l t ,  Maryland is  
s i t u a t e d  on a 554- acre  main s i t e .  Three a d d i t i o n a l  nearby p l o t s  of  640 acres comprise t h e  remote s i t e  a r e a  
and c o n t a i n  t h e  Goddard Antenna T e s t  Range, t h e  Goddard O p t i c a l  F a c i l i t y ,  t h e  P ropu l s ion  Research F a c i l i t y ,  
t h e  Magnetic F i e l d s  Component T e s t  F a c i l i t y ,  t h e  A t t i t u d e  Contro l  T e s t  F a c i l i t y ,  and t h e  Network T r a i n i n g  
and T e s t  F a c i l i t y .  The t o t a l  c a p i t a l  investment  f o r  t h e  Goddard Space F l i g h t  Center ,  i n c l u d i n g  t r a c k i n g  
s t a t i o n s  and con t r ac to r- he ld  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s  a s  of September 30, 1979, w a s  $692,166,000. 

The m a j o r i t y  of t h e  Goddard C e n t e r ' s  pe r sonne l  are l o c a t e d  a t  Greenbelt ' ,  Maryland; o t h e r  pe r sonne l  a r e  
l o c a t e d  a t  t h e  Goddard I n s t i t u t e  for Space S t u d i e s  i n  New York C i ty ,  and throughout  t h e  world,  managing t h e  
o p e r a t i o n  of s a t e l l i t e  t r a c k i n g  and communications network s t a t i o n s .  

CENTER ROLES AND MISSIONS 

The Goddard Space F l i g h t  Center ,  e s t a b l i s h e d  i n  1959 as t h e  f i r s t  major United S t a t e s  
t o  t h e  i n v e s t i g a t i o n  and e x p l o r a t i o n  of s p a c e ,  conducts  a wide- ranging program i n  space  

i n s t a l l a t i o n  devoted 
s c i e n c e  and a p p l i-  

c a t i o n s .  The Goddard Center  has  developed many diverse c a p a b i l i t i e s :  t h e  management of complex p r o j e c t s ;  
t h e  development of  wholly i n t e g r a t e d  s p a c e c r a f t ,  ranging  from systems eng inee r ing  t o  development, i n t e g r a t i o n ,  
and t e s t i n g ;  t h e  development and o p e r a t i o n  of s a t e l l i t e  t r a c k i n g  networks,  data a c q u i s i t i o n  and a n a l y s i s ;  and 
s c i e n t i f i c  r e s e a r c h  t o  i n c l u d e  bo th  t h e o r e t i c a l  s t u d i e s  and t h e  development of many s i g n i f i c a n t  s c i e n t i f i c  
exper iments  flown on sa te l l i t es .  The p r i n c i p a l  and s u p p o r t i n g  r o l e s  a r e :  

PRINCIPAL 

E a r t h  O r b i t a l  Spacec ra f t  Development and F l i g h t  Opera t ions  - i n c l u d i n g  s p a c e c r a f t  p ropu l s ion  and s u p p o r t i n g  
technology such as low c o s t  s t r u c t u r a l  e v a l u a t i o n  and r e l i a b i l i t y  demonst ra t ion ,  advanced guidance systems 
and space  power sys tems.  Major emphasis i s  on automated,  s t a n d a r d  s p a c e c r a f t  systems,  f r e e  f l y e r s ,  experiment  
development and i n t e g r a t i o n ,  and t h e  p lanning  and conduct ing  of  a s s o c i a t e d  f l i g h t  o p e r a t i o n s .  
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Tracking  and Data A c q u i s i t i o n  Systems and Support  Opera t ions  - p lann ing ,  developing  and implementing t h e  
t r a c k i n g  network,  d a t a  p rocess ing  and a n a l y s i s ,  communications, and mis s ion  c o n t r o l  systems and f a c i l i t i e s .  
P lanning  and conduct ing  suppor t  of E a r t h  o r b i t a l  s p a c e c r a f t .  I nc ludes  f l i g h t  c o n t r o l ,  t r a c k i n g ,  d a t a  acqui-  
s i t i o n ,  communications, and in fo rma t ion  p r o c e s s i n g  and a n a l y s i s .  Network p l ann ing  and implementat ion suppor t  
f o r  S h u t t l e ,  i n c l u d i n g  O r b i t a l  F l i g h t  Tests.  (Tracking and d a t a  a c q u i s i t i o n  r e s p o n s i b i l i t i e s  i n c l u d e  
o r b i t a l  phase a c q u i s i t i o n  of  a l l  miss ion  t y p e s  such as manned, and deep space) .  

Spacelab Payloads - developing ,  a n a l y t i c a l l y  i n t e g r a t i n g  and p rocess ing  d a t a  f o r  Spacelab payloads i n  
a s t r o p h y s i c s ,  s o l a r  t e r r e s t r i a l  p h y s i c s ,  astronomy, and a s s igned  a p p l i c a t i o n s  r o l e s .  

Space Phys i c s  and Astronomy Payloads and Science  - developing  t h e  t e c h n i c a l  d i s c i p l i n e  base ,  i n c l u d i n g  
a s t ronomica l  s e n s o r s ;  developing  and implementing f l i g h t  exper iments ,  i n c l u d i n g  space  p h y s i c s  and experimen- 
t a t i o n  f o r  p l a n e t a r y  mis s ions .  

A p p l i c a t i o n s  Research and Development - developing  t h e  t e c h n i c a l  d i s c i p l i n e  base ,  developing  spaceborne 
s e n s o r s ,  developing  ground d a t a  p rocess ing  systems and d a t a  a n a l y s i s  sys tems,  and implementing a p p l i c a t i o n s  
exper iments  f o r  Environmental  Observa t ions  and Resources Observa t ions .  

Upper Atmospheric Research - developing  and apply ing  a n a l y t i c a l  t echn iques ,  e v a l u a t i n g  advanced instrumen-  
t a t i o n  concepts  f o r  a tmospher ic  c o n s t i t u e n t  a n a l y s i s ,  and developing  concepts  f o r  f u t u r e  f l i g h t  miss ions .  

Informat ion  Systems Technology - developing  and ma in ta in ing  a technology base .  

Sounding Rocket Development, Procurement and Opera t ions  - developing  and p rocur ing  sounding r o c k e t s  and 
c a r r y i n g  ou t  a l l  phases  of o p e r a t i o n s  from m i s s i o n / f l i g h t  p l ann ing  t o  l and ing  and recovery .  Inc ludes  sup- 
p o r t i n g  systems ( i . e . ,  gu idance ,  t e l e m e t r y  and a t t i t u d e  c o n t r o l ) ,  payload carr ier  development and development 
a c q u i s i t i o n . )  
suppor t  sys tems.  Most a c t i v i t i e s  i n v o l v i n g  lower performance v e h i c l e  systems are a s s igned  t o  Wallops 
F l i g h t  Center ) .  

(Most GSFC sounding rocke t  a c t i v i t i e s  i nvo lve  t h e  h i g h e r  performance, more complex v e h i c l e  

Launch Vehic le  Procurement - focus ing  on De l t a  procurement f o r  Space Science  and Space Appl ica t ions-  
o r i e n t e d  mis s ions ,  re imbursable  miss ions  f o r  o t h e r  Government a g e n c i e s ,  domest ic  commercial u s e r s ,  and 
i n t e r n a t i o n a l  u s e r s .  

SUPPORTING 

P l a n e t a r y  Sc ience  - developing  and app ly ing  t echn iques  f o r  t h e  a n a l y s i s  of p l a n e t a r y  atmospheres.  

Environmental  Observa t ions  - c o n t r i b u t i n g  t o  t h e  t e c h n i c a l  d i s c i p l i n e  base ,  developing  spaceborne s e n s o r s  
and implementing exper iments .  
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SUMMARY OF RESOURCES REQUIREMENTS 

FUNDING PLAN BY FUNCTION 

1980 
1979 Budget Cur ren t  - 

E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

Actua l  

I. Pe r sonne l  and Rela ted  Costs  .......................... 107,900 110,150 115,011 

11. Travel ............................................... 2,384 2,672 2,542 

111. F a c i l i t i e s  S e r v i c e s  .................................. 9,574 10 ,288 10,547 

I V .  Techn ica l  S e r v i c e s  ................................... 2,599 2,325 2,449 

V. Management and Opera t ions  ............................ 5,453 5,762 5,256 

........................... 131,197 135,805 T o t a l ,  fund requi rements  127,910 

D i s t r i b u t i o n  of Permanent P o s i t i o n s  by Program 

1980 
1979 Budget Current  

Ac tua l  E s t i m a t e  E s t i m a t e  

Direct P o s i t i o n s  

............................. Space T r a n s p o r t a t i o n  Systems 120 1 1 2  1 1 2  

Space shu t t l e . . . . . . .  .................................... 40 33 32 
Space f l i g h t  o p e r a t i o n s  20 1 7  2 1  
Expendable launch v e h i c l e s  60 62 59 

................................ ............................. 
Space Science  ............................................ 1,080 981 1 ,006 

Phys i c s  and astronomy .................................. 994 908 917 
P l a n e t a r y  e x p l o r a t i o n  .................................. 86 73 89 

1981 
Budget 

E s t i m a t e  

115,638 

2 , 7 1 2  

11,816 

3,076 

6,093 

139,335 

-- 

1981 
Budget 

E s t i m a t e  

72 

3 
2 1  
48 

96 7 

881 
86 
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1980 1981 
Budget Current  Budget 

E s t  i m a t  e E s t i m a t e  E s t i m a t e  
1979 

Actua l  

Space and Terrestr ial  App l i ca t ions  ........................ 857 

Space a p p l i c a t i o n s  ...................................... 846 
Technology u t i l i z a t i o n  11 .................................. 

Aeronaut ics  and Space Technologlr_ .......................... 88 

Space r e s e a r c h  and technology ........................... 88 

Space Tracking  and Data Systems ........................... 606 

Tracking  and d a t a  a c q u i s i t i o n  ........................... 606 

S u b t o t a l ,  d i r e c t  p o s i t i o n s  ............................ 2 , 7 5 1  

Center  Management and Opera t ions  Support  P o s i t i o n s  ........ 731 

.............................. T o t a l ,  permanent p o s i t i o n s  3.482 

924 922 984 

915 908 9 7 1  
9 14  1 3  

66 99 128 

66 99 128 

602 5 70 

602 5 70 

5 38 

5 38 

2,685 2,709 2,689 

755 731  

3.4403.440 

75 1 

3.46Q 

PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  
( c iv i l  S e r v i c e )  

SPACE SHUTTLE ...................................................................... 3 

The o b j e c t i v e  of  t h e  Space S h u t t l e  a c t i v i t i e s  a t  Goddard Space F l i g h t  Center (GSFC) is t o  p l a n  and implement 
t h e  equipment sys tems,  communications d a t a ,  v o i c e  c i r c u i t s ,  and o p e r a t i o n a l  procedures  r e q u i r e d  f o r  s u p p o r t  
du r ing  t h e  O r b i t a l  F l i g h t  Test phase,  and t h e  subsequent  o p e r a t i o n a l  phase  of  t h e  S h u t t l e  program. 

SPACE FLIGHT OPERATIONS ............................................................ 21 

The o b j e c t i v e  of  t h e  Goddard a c t i v i t i e s  i n  t h i s  area i s  t o  p rov ide  t h e  t e c h n i c a l  suppor t  and d a t a  t o  effec- 
t i v e l y  i n t e g r a t e  Goddard f r e e- f l y e r  payloads  i n t o  t h e  Space T r a n s p o r t a t i o n  System. During 1981, Goddard w i l l  
perform a v a r i e t y  of s t u d i e s ,  u t i l i z i n g  Goddard’s s c i e n t i f i c  and t e c h n i c a l  base ,  t o  b e t t e r  develop t h e  S h u t t l e  
Payload requi rements  and i n t e r f a c e  f o r  t h e  Goddard f r e e- f l y e r  payloads .  
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Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

48 EXPENDABLE LAUNCH VEHICLES ......................................................... 
The GSFC is  t h e  management c e n t e r  f o r  t h e  Delta launch v e h i c l e .  The Delta v e h i c l e  i s  NASA's on ly  medium 

class s t a n d a r d  launch v e h i c l e  and h a s  t h e  c a p a b i l i t y  o f  a c c u r a t e l y  p u t t i n g  a wide v a r i e t y  of  s p a c e c r a f t  i n t o  
a broad spec t rum of o r b i t s ,  r ang ing  from e q u a t o r i a l  t o  p o l a r  i n c l i n a t i o n s .  
f o r  a wide range  of re imbursable  mis s ions  f o r  o t h e r  Government agenc ie s ,  domest ic  commercial u s e r s ,  and i n t e r -  
n a t i o n a l  u s e r s .  
approved mis s ions ,  t o  p rov ide  t h e  n e c e s s a r y  o p e r a t i o n s  s u p p o r t ,  t o  ma in ta in  product ion  c a p a b i l i t y  f o r  p r o j e c t e d  
mis s ions  and t o  p rov ide  f o r  s o l i d  p r o p e l l a n t  upper s t a g e s  and apogee b o o s t e r  motors. 
v i d e s  e n g i n e e r i n g ,  q u a l i t y ,  and c o n f i g u r a t i o n  c o n t r o l  services t o  ma in ta in  o p e r a t i o n a l  c a p a b i l i t y  w i t h  h igh  
r e l i a b i l i t y  . 

The Delta i s  used f o r  NASA miss ions ,  

The D e l t a  program i s  managed t o  p rov ide  f o r  p roduc t ion  of  t h e  launch v e h i c l e s  r e q u i r e d  . fo r  

The Delta p r o j e c t  pro- 

PHYSICS AND ASTRONOMY .............................................................. 881 

Phys i c s  and Astronomy is  comprised of r e s e a r c h  i n  two major areas: As t rophys i c s  and S o l a r  Terrestrial 
Research.  

Goddard As t rophys i c s  a c t i v i t i e s  have t h e  o b j e c t i v e s  o f :  accompl ish ing  l a b o r a t o r y  and f l i g h t  s c i e n t i f i c  
r e s e a r c h  t o  i n c r e a s e  human knowledge of  t h e  E a r t h ' s  space  environment,  t h e  s tars ,  and o t h e r  o b j e c t s ;  and 
p rov id ing  advanced t e c h n i c a l  development of exper iments  and s p a c e c r a f t  components f o r  f u t u r e  a s t r o p h y s i c s  
mi s s ions .  

To t h i s  end,  Goddard has  organized  i t s  a c t i v i t i e s  t o  accomplish s c i e n t i f i c  p r o g r e s s  i n  a l l  of  t h e  fo l lowing  
d i s c i p l i n e  areas of  a s t r o p h y s i c s :  
i n f r a r e d  and r a d i o  astronomy, and p a r t i c l e  a s t r o p h y s i c s .  

gamma r a y  astronomy, X-ray astronomy, u l t r a v i o l e t  and o p t i c a l  astronomy, 

During 1981, Goddard's i n v e s t i g a t o r s  w i l l  a c t i v e l y  be  involved  i n  development of  i n s t rumen t s  f o r  t h e  Space 
Telescope  and Gamma Ray Observatory ,  and d a t a  a n a l y s i s  of d a t a  f o r  several major Phys ics  and Astronomy 
mis s ions ;  t h e  High Energy Astronomy Observatory ,  t h e  Dynamics Explorer ,  and t h e  S o l a r  Maximum Mission.  

The s p a c e c r a f t  development w i l l  be completed and assembly s t a r t e d  f o r  a 1981 launch of t h e  Dynamics Explorer .  
A d d i t i o n a l l y ,  i n s t rumen t s  w i l l  con t inue  t o  be  f a b r i c a t e d  and d e l i v e r e d  f o r  t e s t i n g  and e v a l u a t i o n .  
f u r n i s h e d  equipment (GFE), s t anda rd  t a p e  r e c o r d e r s ,  and t h e  s t anda rd  ground suppor t  equipment f o r  t h e  space-  
c r a f t  w i l l  be  d e l i v e r e d  t o  t h e  s p a c e c r a f t  c o n t r a c t o r  and w i l l  i n c l u d e  t h e  NASA near- Ear th  Transponder and t h e  
NASA Standard  Tracking and Data Relay S a t e l l i t e  System (TDRSS) Transponder.  

Government 
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I n  1981, t h e  I n t e r n a t i o c a l  U l t r a v i o l e t  Exp lo re r  (IUE) s p a c e c r a f t ,  w i t h  i t s  unique s a t e l l i t e  c o n t r o l  and d a t a  
management sys tems,  w i l l  con t inue  t o  a f f o r d  gues t  obse rve r s  t h e  o p p o r t u n i t y  t o  p o i n t  t h e  s a t e l l i t e  i n  real 
t i m e  from t h e  ground, qu ick ly  make o b s e r v a t i o n s ,  and r e c e i v e  d a t a  i n  v i s u a l  formats .  A d d i t i o n a l l y ,  i t  is  
expected  t h a t  t h e  I n t e r n a t i o n a l  Sun-Earth Exp lo re r  (ISEE) series w i l l  p rovide  unusual  o p p o r t u n i t i e s  t o  s t u d y  
t h e  dynamic i n t e r a c t i o n s  of  s o l a r  wind and t h e  E a r t h ' s  magnetosphere from v a r i o u s  p o i n t s  i n  space .  

I n  1981, o t h e r  Exp lo re r  e f f o r t s  w i l l  con t inue .  It i s  a n t i c i p a t e d  t h a t  w e  w i l l  move i n t o  development of t h e  
fo l lowing  Exp lo re r  mi s s ions :  Ac t ive  Magnetospheric  P a r t i c l e  Tracer Experiment and Cosmic Background Exp lo re r .  

Goddard w i l l  p rov ide  the  management and suppor t  of NASA Domestic and I n t e r n a t i o n a l  Sounding Rocket programs. 
The p r o j e c t  involvement ex tends  from the concept ion  through launch and d a t a  a n a l y s i s  i n  suppor t  of r e s e a r c h  
w i t h i n  G a l a c t i c  Astronomy, High Energy As t rophys i c s ,  S o l a r  Phys i c s ,  Plasma Phys ic s ,  Aeronomy, Meteorology, 
P l a n e t a r y  Astronomy, and t h e  space  a p p l i c a t i o n s  of  materials p r o c e s s i n g  sc i ence .  
i n t r o d u c e  sounding r o c k e t  technology t o  t h e  S h u t t l e  v ia  t h e  mode o f  Experiments of Oppor tuni ty  (EOP). 
i s  a c o s t - e f f e c t i v e  approach which a l lows  t h e  exper imenter  t o  o b t a i n  s c i e n t i f i c  d a t a  from an  in s t rumen t  
des igned t o  f l y  on a sounding rocke t  o r  t h e  S h u t t l e .  
Af r i can  S o l a r  E c l i p s e  Rocket,  t o  be launched from t h e  San Marco launch p l a t f o r m  o f f  t h e  c o a s t  of Kenya. 
I n  1981, we  a n t i c i p a t e  t h e  accomplishment of  t h e  development and t h e  implementat ion of  a l o g i s t i c  and t e c h n i c a l  
c o n s u l t a t i o n  services f o r  t h e  S h u t t l e ' s  s e l f- con ta ined  payload c o n t a i n e r s .  

During 1981, w e  p l a n  t o  
This  

The h i g h l i g h t  of  t h e  y e a r  i s  a n t i c i p a t e d  t o  be t h e  1981 

PLANETARY EXPLORATION ............................................................. 

Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

86 

The Goddard s c i e n c e  a c t i v i t y  w i t h i n  t h e  P l a n e t a r y  Exp lo ra t ion  program is designed t o  emphasize t h e  phys i c s  
of i n t e r p l a n e t a r y  space  and p l a n e t a r y  environments.  
and v i a b l e  a r e s e a r c h  group as is  r e q u i r e d  t o  c a r r y  o u t  t h i s  r o l e .  

To t h i s  end, Goddard w i l l ,  i n  1981, ma in ta in  as s t r o n g  

During 1981, Goddard i n v e s t i g a t o r s  w i l l  be a c t i v e l y  involved  i n  t h e  development of  two ins t ruments ,  t h e  
N e u t r a l  Mass Spect rometer  and t h e  Pho topo la r ime te r  Radiometer f o r  P r o j e c t  Ga l i l eo .  These in s t rumen t s  w i l l  
measure chemical  composit ion and t h e  p h y s i c a l  p r o p e r t i e s  of  c louds  i n  t h e  atmosphere of J u p i t e r .  Goddard 
w i l l  a l s o  be  involved  i n  t h e  d a t a  a n a l y s i s  a c t i v i t y  of v a r i o u s  in s t rumen t s  on Voyager and P ionee r  Venus. 

SPACE APPLICATIONS ................................................................. 971 

The Goddard Space and Terrestr ial  App l i ca t ions  program f o r  1981 spans  t h i s  C e n t e r ' s  broad r o l e s  and mis s ions  
mandate. Inc luded f o r  1981 a r e  a c t i v i t i e s  i n  t h e  d i s c i p l i n e  areas of Resource Observa t ions  and Environmental 
Observa t ions .  
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Goddard engaged i n  three major t y p e s  of a c t i v i t i e s  i n  t h e s e  a r e a s :  A. Research and Technology; 
B. F l i g h t  P r o j e c t s ;  and C. A p p l i c a t i o n  Dembnstrations.  These a c t i v i t i e s  may be c h a r a c t e r i z e d  as fo l lows :  

A. The Space Research and Technology e f f o r t  i n  g e n e r a l  i s  d i r e c t e d  toward s o l v i n g  major problems i n  the 
above mentioned major a p p l i c a t i o n s  d i s c i p l i n e s .  It stresses c o n t i n u i t y  of a p p l i e d  = s e a r c h ,  from t h e  assess- 
ment of t h e s e  problems, t o  concep tua l  ins t rument  d e s i g n  and t e s t i n g ,  miss ion  and payload s t u d i e s ,  concep t s  of 
f l i g h t  m i s s i o n s ,  and t h e i r  f i n a l  a n a l y s e s  and e v a l u a t i o n  a f t e r  launch. I t  i n c l u d e s  t h e  des ign  and c o n s t r u c t i o n  
of mathemat ical  models t o  s t u d y :  

1. The g l o b a l  c i r c u l a t i o n  of t h i s  p l a n e t ' s  atmosphere f o r  b e t t e r  weather  and c l i m a t e  p r e d i c t i o n s ;  

2. The dynamics of t h e  e a r t h  t o  p rov ide  improved unders tand ing  of geodynamics and ea r thquake  p r o c e s s e s ,  
and g r a v i t y  f i e l d s ;  

3 .  The p r o c e s s e s  of t h e  oceans  such as s u r f a c e  winds ,  waves, t empera tu re ,  c u r r e n t s ,  and c i r c u l a t i o n  t o  
suppor t  o u r  weather  and climate e f f o r t  as w e l l  as o u r  ocean r e s e a r c h  program; 

4 .  The e a r t h ' s  renewable and nonrenewable r e s o u r c e s  f o r  b e t t e r  moni to r ing ,  assessment, and management; 
and 

5. The environment of t h e  e a r t h ' s  atmosphere and hydrosphere.  

Other  examples of  e f f o r t s  of  more s p e c i f i c  n a t u r e  i n c l u d e :  new ins t rument  development f o r  measuring 
t empera tu re  and p r e s s u r e  p r o f i l e s  i n  t h e  atmosphere which are e s s e n t i a l  i n p u t  parameters  f o r  o u r  weather  and 
climate models,  u s e r  a c t i v e  and p a s s i v e  microwave systems f o r  measuring sea s u r f a c e  t empera tu res ,  winds a s  
w e l l  a s  s o i l  mois tu re  e s s e n t i a l  f o r  water r e s o u r c e s  modeling and a g r i c u l t u r e  y i e l d  p r e d i c t i o n s ,  new i n s t r u m e n t s  
f o r  ocean c o l o r  measurements important  f o r  ocean s t u d i e s  and p o l l u t i o n  d e t e r m i n a t i o n ,  new h igh  p r e c i s i o n  laser 
e l e c t r o n i c  rang ing  systems t o  s u p p o r t  our  E a r t h  and ocean dynamics e f f o r t s ,  new low c o s t  d a t a  c o l l e c t i o n  
p l a t f o r m s ,  and low c o s t  g l o b a l  p o s i t i o n i n g  system t e r m i n a l s  f o r  c i v i l i a n  a p p l i c a t i o n .  

B .  A p p l i c a t i o n ' s  F l i g h t  P r o j e c t  r e s p o n s i b i l i t i e s  a t  Goddard f o r  1980 and 1981 inc lude :  

1. O p e r a t i o n a l  weather  s a t e l l i t e  miss ions  f o r  t h e  N a t i o n a l  Oceanic and Atmospheric Admin i s t ra t ion  (NOM). 

a. NOM-B--scheduled f o r  launch d u r i n g  t h e  2nd q u a r t e r  of  1980; 

b. NOM-C--satell i te i n t e g r a t i o n  i s  expected t o  be completed i n  t h e  1st q u a r t e r  of 1980 i n  
p r e p a r a t i o n  f o r  2nd q u a r t e r  1981 launch;  



c. NOAA-D--satellite integration is expected to be completed in the 3rd quarter of 1980; 

2. 

3. 

4 .  

5. 

d. NOM-E Bus--modifications for incorporation of Search and Rescue components will be 
completed and delivery of the Bus will occur in the 3rd quarter 1980; and 

e. Geostationary Operational Environmental Satellite (GOES-E)--to be launched in the 
2nd quarter of 1981. 

Landsat and Nimbus satellites extended operations--will continue to provide remotely sensed resources 
observations and environmental observations to a worldwide applications research science community. 

Landsat-D-fabrication, assembly and test of the Thematic Mapper and Multispectral Scanner System 
instruments, observatory modules, systems and subsystems will continue, and delivery of all 
observatory components and subassemblies of the mission system contractor for integration and 
test of the first space segment will be completed by the end of 1980. Launch is scheduled for  late 
1981. 

Earth Radiation Budget Experiment-monitoring of the design and fabrication of the instrument package 
and spacecraft are the main areas of emphasis in 1981. 

Spinning Solid Upper Stages (SSUS-A)--presently planned to be launched on an early Shuttle flight 
to launch Intelsat-V. 

C. Applications demonstration activities involve the formulation, analysis, and distribution of applications 
data received from satellites for which Goddard has management responsibility. Such demonstrations concern 
the use of data from Nimbus-7 spacecraft for the solution of problems concerning pollution, ocean resources 
and dynamics, and weather and climate. The Heat Capacity Mapping Mission (HCMM) will evaluate the utility of 
thermal measurements from satellites for determining such parameters as soil moisture and rock types inferred 
from surface temperatures and thermal inertia. 
This information will be of use to investigators in the agricultural, forestry, geology, land use, cartography, 
hydrology, ecology, and oceanography disciples. A major activity is the transfer of Landsat data applications 
technology to state and local government organizations, and private industry. 
Regional Sensing Applications Center, has responsibility for remote sensing technology in 17 states. 

Other examples will be the data from Landsat-3 spacecraft. 

Goddard, with the Eastern 
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Permanent P o s i t i o n s  
- ( C i v i l  S e r v i c e )  

TECHNOLOGY UTILIZATION .................. ........ .............. ..................... 1 3  

A t  Goddard, Technology U t i l i z a t i o n  a c t i v i t i e s  are d i r e c t e d  toward t h e  a p p l i c a t i o n  of  space  technology t o  
p u b l i c  and p r i v a t e  s e c t o r  needs.  Foremost among t h e  technology a p p l i c a t i o n s  p r o j e c t s  i n  1981 are t h e  
fo l lowing:  

1. New technology i d e n t i f i c a t i o n ,  e v a l u a t i o n ,  and p u b l i c a t i o n ,  

2 .  Disseminat ion  methods and t echn iques ,  and 

3 .  P u b l i c  s e c t o r  technology a p p l i c a t i o n s  p r o j e c t s .  

SPACE RESEARCH AND TECHNOLOGY ...................................................... 128 

The o b j e c t i v e s  of  Goddard i n  Space Research and Technology program a c t i v i t i e s  are t o  p rov ide  r e s u l t s  
a p p r o p r i a t e  t o  space  miss ion  c a p a b i l i t y  enhancement. Past e f f o r t s  have produced many worthwhile advances 
i n  space  sys tem c a p a b i l i t y ,  r e l i a b i l i t y ,  and e f f e c t i v e n e s s .  During 1981, areas of  i n c r e a s i n g  a t t e n t i o n  
i n c l u d e  c ryogen ic s  f o r  space  f l i g h t ,  i n fo rma t ion  systems,  s e n s o r s ,  and l a s e r  ranging .  

...................................................... TRACKING AND DATA ACQUISITION 5 38 

The Tracking  and Data A c q u i s i t i o n  program a t  Goddard i s  broken i n t o  two main areas: o p e r a t i o n  o f  t h e  Space- 
f l i g h t  Tracking  and Data Network (STDN); and miss ion  c o n t r o l ,  d a t a  p rocess ing ,  and computation suppor t  f o r  
f li gh t p ro  j e c t s . 

The STDN i s  ope ra t ed  i n  d i r e c t  suppor t  of  NASi's E a r t h  o r b i t i n g  s c i e n t i f i c  and a p p l i c a t i o n s  sa te l l i t es  and 
Shu t t l e /Space lab  programs. I n  a d d i t i o n ,  t h e  Network p rov ides  s e r v i c e s  t o  s a t e l l i t e s  t h a t  are ope ra t ed  by 
o t h e r  United S t a t e s  Government Agencies, such as t h e  Department of  Defense and t h e  Na t iona l  Oceanic and 
Atmospheric Admin i s t r a t ion ,  by f o r e i g n  governments, and by commercial companies. Appropr ia te  segments of 
t h e  Network d e l i v e r  c r i t i c a l  coverage f o r  t h e  launch of s p a c e c r a f t  t h a t  are on deep space  mis s ions  by pro- 
v i d i n g  suppor t  du r ing  p o r t i o n s  of  t h e  e a r l y  f l i g h t  p a t h  no t  v i s i b l e  t o  NASA's Deep Space Network (DSN).  

NASA Communications Network (NASCOM) p rov ides  a l l  o p e r a t i o n a l  communications r e q u i r e d  by NASA. F a c i l i t i e s  
of t h i s  Network l i n k  t h e  s t a t i o n s  of  t h e  STDN and w i l l  make i t  possib1.e f o r  t h e  Tracking  and Data Relay 
S a t e l l i t e  System (TDRSS) t o  o p e r a t e  as a p a r t  of t h e  o v e r a l l  t r a c k i n g  and d a t a  a c q u i s i t i o n  complex for  which 
NASA h a s  r e s p o n s i b i l i t y .  
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The TDRSS w i l l  p rov ide  t h e  s a t e l l i t e  r e l a y  of E a r t h  o r b i t i n g  s p a c e c r a f t  d a t a  t o  a s i n g l e  ground s t a t i o n  
l o c a t e d  a t  White Sands, New Mexico. The system w i l l  employ bo th  S- and Ku-band f r e q u e n c i e s  and w i l l  g r e a t l y  
i n c r e a s e  coverage c a p a b i l i t i e s  a v a i l a b l e  t o  E a r t h  o r b i t i n g  s p a c e c r a f t .  
i n t e r f a c e  between t h e  p r o j e c t  u s e r s  and t h e  TDRSS. With t h e  demonst ra t ion  of  a s u c c e s s f u l  TDRSS, a number of  
STDN ground s t a t i o n s  w i l l  be  c losed .  However, some of  t h e  c u r r e n t  s t a t i o n s  w i l l  b e  main ta ined  t o  p rov ide  f o r  
S h u t t l e  launch and h igh  a l t i t u d e  o r b i t  suppor t  t h a t  cannot  be provided  by t h e  TDRSS. 

The network w i l l  p rov ide  t h e  o p e r a t i o n a l  

During 1981, t h e  STDN is  p r o j e c t i n g  suppor t  f o r  approximately 4 3  miss ions  inc lud ing :  Space T r a n s p o r t a t i o n  
System f l i g h t s ,  High Energy Astronomy Obse rva to r i e s ,  F l e e t  S a t e l l i t e  Communications-4, I n t e r n a t i o n a l  Sun-Earth 
Explorers ,  I n t e r n a t i o n a l  U l t r a v i o l e t  Explorer ,  Magsat, S o l a r  Masimum Mission,  and S t r a t o s p h e r i c  Aerosol and 
Gas Experiment. 

Mission and Data Opera t ions  p rov ide  suppor t  t o  f l i g h t  miss ions  i n  t h e  c a t e g o r i e s  of  mi s s ion  c o n t r o l ,  opera-  
t i o n a l  computing, and s e n s o r  data  p rocess ing .  This  i n c l u d e s  mis s ion  and systems a n a l y s i s ,  sys tems des ign  and 
implementat ion,  and t h e  o p e r a t i o n  and maintenance of  mu l t imi s s ion  and d e d i c a t e d  t e c h n i c a l  f a c i l i t i e s  t o  suppor t  
bo th  Goddard and non-Goddard miss ions .  

During 1981, emphasis w i l l  con t inue  t o  be p l aced  on d e f i n i n g  concepts  f o r  s p a c e c r a f t  and d a t a  autonomy i n  
o r d e r  t o  modify des igns  of  f l i g h t  and ground sys tems t o  improve t h e  r e sponse ,  c a p a c i t y ,  and e f f e c t i v e n e s s  of 
t h e  end-to-end d a t a  system, as w e l l  as t h e  development of  system concepts  and t echn iques  t o  p rov ide  d a t a  t o  
m u l t i p l e  u s e r s  from m u l t i p l e  d a t a  sou rces .  

I n  t h e  area o f  miss ion  c o n t o l ,  work w i l l  con t inue  on t h e  f i r s t  Payload Opera t ions  Con t ro l  Center  Network 
(POCCNET) c l u s t e r  t o  a l low t h e  r e u s e  of  s t a n d a r d  components and des igns  i n  o rde r  t o  s h a r e  expens ive  r e s o u r c e s  
among a l a r g e  number of miss ions .  

For o p e r a t i o n a l  computing two major e f f o r t s  w i l l  be  cont inued.  The f i r s t  w i l l  be  t o  p u t  i n  p l a c e  a new 
m e t r i c  d a t a  hand l ing  system i n  o r d e r  t o  p rov ide  an  improved c e n t r a l  p o i n t  o f  metric d a t a  r e c e p t i o n  from t h e  
STDN; and,  t h e  second i s  t o  s i z e  t h e  computa t ional  requi rements  f o r  t h e  S h u t t l e  era and p rov ide  a new computing 
c a p a b i l i t y  f o r  f l i g h t  dynamics, i n c l u d i n g  a t t i t u d e  computa t ions ,  and command management. 

Emphasis w i l l  be  p laced  on end-to-end d a t a  concep t s ;  and, i n  a d d i t i o n ,  a major e f f o r t  w i l l  be r e q u i r e d  t o  
develop and implement a new c a p a b i l i t y  t o  p rocess  and d i s t r i b u t e  Spacelab payload d a t a .  
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Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

CENTER MANAGEMENT AND OPERATIONS SUPPORT........... ................................. 751 

Center  Management and Opera t ions  Support i s  d e f i n e d  as t h a t  suppor t  o r  s e r v i c e s  be ing  provided  t o  a l l  
Goddard o r g a n i z a t i o n s  which cannot  be  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  
s e r v i c e  pe r sonne l  involved  are: 

The c i v i l  

D i r e c t o r  and S t a f f  

The Center  D i r e c t o r ,  Deputy D i r e c t o r  and immediate s t a f f ,  S t a f f  Organ iza t ions ,  e .g . ,  Legal ,  P a t e n t  Counsel ,  
Equal  Oppor tuni ty ,  P lanning  and Ana lys i s ,  P u b l i c  A f f a i r s ,  and Sa fe ty .  

Management Support  

I n c l u d e s  a wide range  of  a c t i v i t i e s  g e n e r a l l y  c a t e g o r i z e d  as a c t i v i t i e s  o f  a g e n e r a l  and a d m i n i s t r a t i v e  
n a t u r e  which are r e q u i r e d  t o  o p e r a t e  and ma in ta in  t h e  i n s t a l l a t i o n .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e s  
and budget  management, program c o n t r o l ,  c o n t r a c t i n g  and procurement, pe r sonne l  management, p r o p e r t y  manage- 
ment, f i n a n c i a l  management, and r e s o u r c e  c o n t r o l  and management i n fo rma t ion  systems and a n a l y s i s .  

Opera t ions  Support  

This  i s  a broad spec t rum of a c t i v i t y  t h a t  is r e q u i r e d  t o  ma in ta in  and o p e r a t e  f a c i l i t i e s ,  b u i l d i n g s ,  and 
equipment; and t o  p rov ide  t h e  normal housekeeping services and l o g i s t i c s  s u p p o r t  f o r  t h e  pe r sonne l  who manage 
and conduct  t h e  a f f a i r s  of t h e  Center .  S p e c i f i c  ac t iv i t i e s  are: maintenance and o p e r a t i o n  of  a l l  b u i l d i n g s  
and f a c i t i t i e s ,  d a t a  p rocess ing  and computer s u p p o r t ,  r e l i a b i l i t y  and q u a l i t y  a s su rance ,  Centerwide s e c u r i t y  
and p r o t e c t i o n ,  f i r e  p r o t e c t i o n ,  c u s t o d i a l  services, l o g i s t i c s  suppor t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  
medical  care of employees, and photographic  and g r a p h i c  suppor t .  
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RESOURCE REQUIREMENTS BY FUNCTION 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

I. PERSONNEL AND RELATED COSTS .......................... .1o7.9oo110.150115.011115.638 
Summary of Fund Requirements 

A.  Compensation and Benefits 

1. Compensation 

a. Permanent positions .......................... 
b. Other than full time permanent positions ..... 
c. Overtime and other compensation .............. 

Subtotal, Compensation ..................... 
2. Benefits ......................................... 

Subtotal, Compensation and Benefits ............ 
B. Supporting Costs 

1. Transfer of personnel ............................ 
2. Personnel training ............................... 

Sub to t a 1, Supporting Cos t s ...................... 
Total, Personnel and Related Costs ............... 

96 , 912 98 , 441 102,800 102,837 
772 7 76 9 35 965 
801 866 897 - 89 7 

98,485 100,083 104,632 104,699 

a,  712 9,165 9,394 9,361 

107,197 109,248 114 , 026 114,060 

146 208 163 16 3 
557 694 822 1,415 

703 902 985 1,578 

107,900 110,150 115,011 115,638 
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Explanat ion  of  Fund Requirements 

1980 1981 
1979 Budget Current  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Compensation and B e n e f i t s  ............................ 107,197 109,248 114,026 114 , 060 

..................................... 104,699 1. Compensation 98,485 100,083 104,632 

a .  Permanent p o s i t i o n s  .......................... 96 , 912 98,441 102 , 800 102,837 

The estimate f o r  1981 w i l l  suppor t  3,440 permanent p o s i t i o n s .  The i n c r e a s e  from t h e  1980 budget 
estimate t o  t h e  1980 c u r r e n t  estimate is due t o  t h e  October 1979 pay i n c r e a s e .  

Basis o f  Cost f o r  Permanent P o s i t i o n s  

The estimate f o r  permanent compensation ( s t a r t i n g  from p r i o r  y e a r  c o s t )  i s  based upon t h e  p o s i t i o n  
s t r u c t u r e  a t  t h e  s t a r t  of t h e  y e a r ,  as modif ied  by t h e  a d d i t i o n  of  new p o s i t i o n s  and an abol i shment  of e x i s t i n g  
p o s i t i o n s ,  w i t h i n  g rade  advances,  c a r e e r  development, and t h e  October 1979 pay i n c r e a s e .  A f t e r  t h e s e  modifica-  
t i o n s ,  t h e  year- end p o s i t i o n  s t r u c t u r e  i s  e s t a b l i s h e d  and t h e  c o s t  e f f e c t  f o r  t h e  y e a r  i s  c a l c u l a t e d  based on 
t h e  e s t i m a t e d  p e r i o d  t h a t  t h e s e  m o d i f i c a t i o n s  are i n  e f f e c t .  The c o s t  of  permanent p o s i t i o n s  i n  1981 w i l l  be 
$102,837,000, an i n c r e a s e  o f  $37,000 ove r  1980. The i n c r e a s e  from 1980 r e s u l t s  from t h e  fo l lowing:  

Cost of permanent p o s i t i o n s  i n  1980 ......................................... 102,800 

Cost  i n c r e a s e s  i n  1981 ...................................................... +3,012 
Within g rade  and career advances: 

F u l l  y e a r  e f f e c t  o f  1980 act ions. . . . . . . . . . . . .  .............. +1 ,124  
P a r t i a l  y e a r  e f f e c t  o f  1981 a c t i o n s . . . .  .................... +1 , 289 

F u l l  y e a r  ef fect  of 1980 pay increases. . . . .  ................... 
Change i n  reimbursable.. . .  .................................... +544 

-t55 

Cost  dec reases  i n  1981 ...................................................... -2,975 
Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  ........................... F u l l  y e a r  e f f e c t  of 1980 a c t i o n s  - 1,463 

P a r t i a l  y e a r  e f f e c t  of  1981 a c t i o n s  -1,158 
One less p a i d  day i n  1981 .................................... -354 

........................ 

Cost o f  permanent p o s i t i o n s  i n  1981 ......................................... 102.837 
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1980 1981 
1979 Budget Current  Budget 

Ac tua l  E s t i m a t e  Estimate E s t i m a t e  
(Thousands of  D o l l a r s )  

b.  Other  t han  f u l l  t i m e  permanent p o s i t i o n s  

1. c o s t  ..................................... 
2 .  Workyears ................................ 772 776 9 35 965 

81 79 9 1  95 

The 1981 p l a n  i n c l u d e s  95 workyears  which w i l l  suppor t  t h e  fo l lowing  programs: 

D i s t r i b u t i o n  of Other  t han  F u l l  T i m e  Permanent Workyears 

Program Workyears 

Coopera t ive  t r a i n i n g  .................................................. 33 
Summer employment ..................................................... 5 
Oppor tuni ty  programs .................................................. 2 1  ............................................ 36 Other temporary employment - 

95 - - T o t a l  ............................................................... 
The workyear i n c r e a s e s  from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t  a 

build- up i n  t h e  c l e r i c a l  work s t u d y  program, t h e  c o n t i n u a t i o n  of t h e  par t- t ime employment program and t h e  
i n s t i t u t i o n  of  t h e  White House Research Appren t i cesh ips  program. The 1981 budget  estimate r e f l e c t s  t h e  f u l l  
yea r  e f f e c t  of t h e  October 1979 pay i n c r e a s e .  

c. Overtime and o t h e r  compensation .............. 801 866 897 89 7 

Overtime a t  Goddard i s  r e q u i r e d  t o  meet peak o p e r a t i o n a l  requi rements  where a d d i t i o n a l  workhours 
a r e  e s s e n t i a l ,  g e n e r a l l y  cu lmina t ing  i n  t h e  launch of  a manned o r  automated s p a c e c r e a t .  Some of t h e  a r e a s  in-  
volved are f a b r i c a t i o n ,  expe r imen ta t ion ,  t e s t i n g ,  launching  and t r a c k i n g  of t h e  s p a c e c r a f t .  The i n c r e a s e  from 
t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  e s t i m a t e  r e f l e c t s  t h e  October 1979 pay i n c r e a s e .  

2 .  B e n e f i t s  ......................................... 8,712 9,165 9,394 9,361 
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1980 1981 
1979 Budget Current  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

The fo l lowing  t a b l e  i n d i c a t e s  t h e  c o s t  of pe r sonne l  b e n e f i t s  by t h e  major c a t e g o r i e s :  

C i v i l  S e r v i c e  Retirement  Fund ................. 6,779 6,990 7,298 7,274 
Employees l i f e  i n s u r a n c e  ...................... 229 388 245 245 
Employees h e a l t h  i n s u r a n c e  .................... 1,436 1 ,657 1,640 1 , 6 9 1  
Workman's compensation ........................ 134 92 186 126 
FICA.. 20 25 25 25 
Severence pay.................................. 15  
Other  benefits................................. 99 13 

m e . .  e .  e .  . . . e  . .. ---  --- - -- 
--- --- 

Total...................................... 8.712 u. 9.394 9.361 
The i n c r e a s e  from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  t h e  October 1979 

pay i n c r e a s e .  Workmen's compensation c o s t s  are based on t h e  Department o f  Labor b i l l i n g s  f o r  1980 and 1981. 

B. Suppor t ing  Costs  ...................................... 703 902 985 1 , 5 7 8  

1. Trans fe r  of pe r sonne l  ............................. 146 2 08 1 6 3  16  3 

The ca t egory  i n c l u d e s  t h e  reimbursement t o  employees f o r  movements of household goods t o  t h e  employee 's  
new du ty  s t a t i o n ,  and o t h e r  r e l o c a t i o n  expenses.  

2. Personnel  t r a i n i n g  ................................ 557 694 822 1 , 4 1 5  

The pe r sonne l  t r a i n i n g  c o s t s  are based on c o n t i n u a t i o n  of c u r r e n t  t r a i n i n g  programs and t h e  need t o  
r e o r i e n t  s k i l l s  of employees i n t o  areas compat ib le  w i t h  t h e  d i r e c t i o n  of  t h e  c u r r e n t  space  program and Goddard's 
r o l e  i n  t h e  program. 
a s s o c i a t e d  w i t h  t h e  C i v i l  S e r v i c e  Reform A c t  and t h e  Tracking and Data r e o r g a n i z a t i o n .  

The i n c r e a s e s  i n  t h e  1980 c u r r e n t  e s t i m a t e  and 1981  a r e  necessa ry  t o  fund t r a i n i n g  
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1980 1981 
Budget 1979 Budget Current 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

11. TRAVEL ............................................... 2 , 384 2,672 2,542 2,712 

Summary of Fund Requirements 

A .  Program Travel ....................................... 2,025 2,285 2 , 168 2 , 304 

B. Scientific and Technical Development Travel .......... 219 247 2 39 266 

C. Management and Operations Travel ..................... 140 140 135 142 

Total, Travel ...................................... 2 , 384 2,672 2,542 2,712 
I_- 

Explanation of Fund Requirements 

A. Program Travel ....................................... 2,025 2,285 2,168 2 , 304 

Program travel is essential to the accomplishment of the Center’s mission, particularly with regard to 
the Physics and Astronomy, Space and Terrestrial Applications, Tracking and Data Acquisition, and Space Trans- 
portation Systems programs. In these areas, efforts will be devoted to performing applications research, devel- 
oping complex satellites and launch systems, managing data processing systems, and creating scientific instru- 
ments for further research. The decrease from the 1980 budget estimate to the 1980 current estimate reflects a 
reduction in travel to implement Section 112 of Public Law 96-86. 
1980 current estimate is due to increased requirements associated with such programs as Space Telescope and the 
Cosmic Background Explorer. 

The increase in the 1981 estimate over the 

B. Scientific and Technical Development Travel .......... 219 247 2 39 266 

Scientific and technical development travel permits employees to participate in meeting and technical 
seminars with other representatives of the aerospace community. This participation allows them to benefit 
from exposure to technological advances outside GSFC, as well as to present both accomplishments and problems 
t o  their associates. Mnay of the meetings are working panels convened to solve certain problems for the 
benefit of the Government. Space Science programs are the primary users of travel in this area. The decrease 
from the 1980 budget estimate to the 1980 current estimate reflects a reduction in travel to implement Section 
112 of Public Law 96-86. The 1981 estimate provides for the same level of travel activity as in 1980. 
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1980 1981 
1979 Budget Current  Budget 

Act ua?. hs  t imate Es t ima te  Es t ima te  
(Thousands of  D o l l a r s  ) 

..................... C.  Manapement and Opera t ions  Travel  140 140 135 1 4 2  

Management and o p e r a t i o n s  travel i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of g e n e r a l  management m a t t e r s .  
It i n c l u d e s  t r a v e l  i n  such a r e a s  as pe r sonne l ,  f i n a n c i a l  management, and procurement a c t i v i t i e s ,  t r a v e l  of  t h e  
C e n t e r ' s  top  management t o  o t h e r  NASA Cen te r s ,  and l o c a l  t r a n s p o r t a t i o n .  The dec rease  from t h e  1980 budget 
estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  i n  t r a v e l  t o  implement Sec t ion  1 1 2  of P u b l i c  Lnv 
96-86. The.1981 estimate p rob ides  f o r  t h e  same l e v e l  of t r a v e l  a c t i v i t y  a s  i n  1980, 

111. FACILITIES SERVlCES .................................. 9,574 10 , 288 10,547 L 11 816 

Goddard Space F l i g h t  Center  (GSFC) is l o c a t e d  on a 554- acre main s i t e  and on a 640- acre remote s i t e  
a r e a  w i t h  a complex of l a b o r a t o r y  and o f f i c e- t y p e  b u i l d i n g s  a s  w e l l  as t e s t  f a c i l i t i e s .  
2,266,899 g r o s s  squa re  f e e t  of b u i l d i n g  space  i n c l u d i n g  1 7  major bui ld i i i&d.  
t e c h n i c a l  f a c i l i t i e s .  
pe r sonne l .  
off- peak hours .  

This  complex encompasses 
Also  i nc luded  are seven major 

Many of t h e  test  f a c i l i t i e s  are u t i l i z e d  on schedu le s  i nvo lv ing  more than  one s h i f t  and du r ing  
This  p h y s i c a l  p l a n t  s u p p o r t s  an  average  d a i l y  on-Center popu la t ion  o f  5,800 t o  6,100 

Summary of Fund Requirements 

A. R e n t a l  of  Real  P rope r ty  677 647 677 966 

B. Maintenance and Re la t ed  Serv- 

.............................. 

1. F a c i l i t i e s  ....................................... 1 , 966 1,504 1 ,470 1,427 
2 .  Equipment ........................................ 65 1 6  1 5  1 5  

S u b t o t a l  ..................................... 2.031 1.520 1.485 1.442 

C. C u s t o d i a l  S e r v i c e s  ................................... 1 ,713  1 ,972 1 , 7 2 2  2 , 1 2 1  

D. U t i l i t i e s  S e r v i c e s  ................................... 5,153 6 , 149 6,663 7,287 

....................... 11 816 .- 10 , 288 10,547 A T o t a l ,  F a c i l i t i e s  Services 9,574 
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Explanat ion  of Fund Requirements 

A. Renta l  of  R e a l  P rope r ty  .............................. 

1980 1981 
Budget 1979 Bud g e t  Cur r e n t  

Actua l  Estimate E s t i m a t e  Estimate 
(Thousands of  D o l l a r s )  

677 ~- 647 677 ~- 966 

This  p rov ides  space  f o r  pe r sonne l  a t  c e r t a i n  t r a c k i n g  s t a t i o n s  and t h e  Goddard I n s t i t u t e  f o r  Space 
S t u d i e s  (GISS) i n  New York C i t y ,  a s  w e l l  a s  s t o r a g e  and warehouse space  f o r  equipment, s u p p l i e s  and m a t e r i a l s .  
The area requi rements  i n  1981 are t h e  same as t h o s e  r en ted  i n  1980. The i n c r e a s e  from t h e  1980 budget  estimate 
t o  t h e  1980 c u r r e n t  estimate is  due t o  an a n t i c i p a t e d  r e d u c t i o n  of  r e n t a l  space  which d i d  no t  m a t e r i a l i z e ,  The 
i n c r e a s e  i n  1981 i s  due t o  GSA’s  r e e v a l u a t i o n  of r e n t a l  r a t e s .  

B. Maintenance and Rela ted  S e r v i c e s  ..................... 2,031 1 ,520 1 ,485  1 ,442 

1. F a c i l i t i e s  ....................................... 1 , 966 1 ,504 1 ,470 1 ,427 

The 1979 a c t u a l s  i nc luded  maintenance i t e m s  d e f e r r e d  from 1978, lamp replacement i n  o f f i c e s  t o  
ach ieve  energy s a v i n g s ,  r e h a b i l i t a t i o n  of a i r - c o n d i t i o n i n g  sys tem t o  ach ieve  energy r e d u c t i o n ,  and o t h e r  
mi sce l l aneous  i t e m s .  

This  a c t i v i t y  p rov ides  i n  1981 f o r  t h e  c o n t i n u a t i o n  of t h e  same level  of e f f o r t  as i n  1980. The 
major services inc luded  are : 

a. Maintenance and o p e r a t i o n  ........................................................ 
These funds p rov ide  g e n e r a l  b u i l d i n g s  maintenance i n c l u d i n g  p a i n t i n g ,  i n s p e c t i o n ,  and 

mechanical  and e l e c t r i c a l  maintenance.  

b .  Ground maintenance ............................................................... 
Prov ides  f o r  mowing, c u l t i v a t i o n ,  mulching, f e r t i l i z i n g  and care of trees and shrubs .  

c. S u p p l i e s  and f a c i l i t i e s  equipment ................................................ 

438 

160 

385 

Inc luded i n  t h i s  ca t egory  are chemica ls ,  b u i l d i n g  materials, e l ec t r i ca l  and e l e c t r o n i c s  
m a t e r i a l s ,  g e n e r a l  maintenance and o p e r a t i n g  materials,  m e t a l s ,  p i p e s ,  v a l v e ,  and f i t t i n g s .  
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1980 1981 
1979 Budget Current  Budget 

(Thousands of D o l l a r s )  
Estimate Estimate E s t i m a t e  Ac tua l  

....................................................... d .  Routine f a c i l i t i e s  work 444 

Inc luded i n  t h i s  a c t i v i t y  i s  suppor t  f o r  r e h a b i l i t a t i o n  and mod i f i ca t ion  of  f a c i l i t i e s ,  o f f i c e  
a l t e r a t i o n  and s a f e t y  upgrading.  

........................................ 2 .  Equipment 65 16  1 5  15 

P rov ides  f o r  maintenance of  and equipment f o r  t h e  o n s i t e  r a d i o  communications network. 

................................... C .  C u s t o d i a l  S e r v i c e s  1 , 7 1 3  1,972 A 1 722  2 , 1 2 1  

This  a c t i v i t y  i n v o l v e s  a t o t a l  of 114 suppor t  c o n t r a c t o r  workyears of e f f o r t  a t  GSFC. The dec rease  i n  t h e  
t h e  1980 c u r r e n t  e s t i m a t e  from t h e  1980 budget  e s t i m a t e  r e f l e c t s  some rephas ing  of funding p l a n s  a s  w e l l  a s  
a r e d u c t i o n  of t h r e e  suppor t  c o n t r a c t o r  workyears of e f f o r t .  The 1981 e s t i m a t e  r e f l e c t s  f u l l  yea r  funding  
of e s s e n t i a l l y  t h e  same l e v e l  of services a s  i n  1980. 

1. J a n i t o r i a l  s e r v i c e s  (74 workyears  of  e f f o r t )  ....................................... 1,285 

Th i s  a c t i v i t y  i s  a p p l i c a b l e  t o  about  2 . 2  m i l l i o n  s q u a r e  f e e t  of area, and i n c l u d e s  washing and 
relamping of l i g h t  f i x t u r e s ,  o f f i c e  c l e a n i n g ,  minor l aundry  s e r v i c e s ,  and t r a s h  removal. 

.................................. 2 .  S e c u r i t y  guard s e r v i c e s  ( 40  workyears  of  e f f o r t )  8 36 

Th i s  a c t i v i t y  i n c l u d e s  badging o f  a l l  o n s i t e  pe r sonne l  and v i s i t o r s ,  v e h i c l e  i d e n t i f i c a t i o n ,  and 
p r o t e c t i o n  of a l l  Government f a c i l i t i e s  and equipment i n c l u d i n g  t h e  GISS i n  New York C i ty .  

D .  U t i l i t i e s  S e r v i c e  5,153 6,149 & 6 663 7,287 

The e s t i m a t e  p r o v i d e s  f o r  o p e r a t i o n  and maintenance of t h e  u t i l i t y  p l a n t  and d i s t r i b u t i o n  systems a s  
w e l l  a s  t h e  purchase  of u t i l i t y  s e r v i c e s ,  and s u p p l i e s ,  m a t e r i a l s  and equipment r e q u i r e d  € o r  t h e  maintenance 
of t h e s e  systems. E l e c t r i c i t y  i s  purchased from t h e  Potomac Elec t r ic  and Power Company, n a t u r a l  g a s  from 
Washington Gas Light  Company and f u e l  o i l  from a l o c a l  s u p p l i e r .  Water and sewage i s  provided  by t h e  
Washington Suburban S a n i t a r y  Commission, The i n c r e a s e s  from t h e  1980 budget  e s t i m a t e  t o  t h e  1980 c u r r e n t  
estimate and from the  1980 c u r r e n t  e s t i m a t e  t o  t h e  1981 e s t i m a t e  a r e  due t o  u t i l i t y  r a t e  a n d n e g o t i a t e d  suppor t  
service c o n t r a c t  wage i n c r e a s e s .  The purchased u t i l i t i e s  a r e  a s  fo l lows :  
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1980 i 9 8 1  
Budget 1979 Budget C u r r e n  t 

Estimate E s t i m a t e  E s t i m a t e  Ac tua l  
(Thousands of Dollars) 

1. g l e c t r i c i t y  (92,780 MW/hrs) ........................................................... 4,753 

3. Fue l  O i l  (700,000 g a l s )  ............................................................... 36 3 
4. Water and Sewage ...................................................................... 345 

2 .  Na tu ra l  Gas (173,700 K cu .  f t . )  ...................................................... 685 

.................................. I V .  TECHNICAL SERVICES 2,599 2,325 2,449 3,076 .- 
Summary of Fund Requirements 

A. Automatic Data P r o c e s s i n g  

.......................................... 1. Equipment 493 280 36 b26 
2 .  Opera t ions  1 ,106 1 ,070 1,257 1 ,308 

S u b t o t a l  ........................................ 1,599 1 ,350  1 ,293  1,936 

........................................ 

B. S c i e n t i f i c  and Techn ica l  In fo rma t ion  

1. L i b r a r y  ........................................... 606 576 718 719 ......................... 2. Education and In fo rma t ion  181  2 1  7 206 206 

S u b t o t a l  787 793 924 925 ...................................... -- 

............................. 2 15 232 c. z o p  Support  and S e r v i c e s  213 182 

T o t a l ,  Techn ica l  Services.. 2.599 2.325 ........................ 2.4493.076 

A.  Automatic Data P rocess ing  .............................. 1,599 1 ,350 1 ,293 1,936 

Explanat ion  of Fund Requirements 

This  Punding p rov ides  accoun t ing  and management i n fo rma t ion  t o  s a t i s f y  requi rements  of  NASA and GSFC 
management. Inc luded i s  suppor t  of GSFC b u s i n e s s  d e t a  f u n c t i o n s .  
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1980 1981 
1979 Budget Current  Budget 

(Thousands o f  D o l l a r s  ) 
E s t i m a t e  Estimate E s t i m a t e  Ac tua l  

........................................ 628 1. Equipment 49 3 280 36 

The 1979 c o s t s  i nc luded  misce l l aneous  purchases  of equipment such  as d i s c  d r i v e r s  f o r  use  w i t h  t h e  
newly purchased  IBM 360/50 computer. 
t h e  lease c o s t s  of  a l l  l e a s e d  a d m i n i s t r a t i v e  ADP hardware are inc luded  i n  t h i s  estimate. 
c l u d e s  Xerox 1200 p r i n t e r ,  v a r i o u s  t e r m i n a l s ,  and o t h e r  p e r i p h e r a l  equipment. 
v ided  f o r  t h e  I B M  360/50 (main b u s i n e s s  computer) ,  memory d i s c  d r i v e s ,  t e r m i n a l s ,  and a s s o c i a t e d  equipment. 
The d e c r e a s e  from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  es t imate  is  due t o  purchases  made i n  1979 t h a t  
were o r i g i n a l l y  planned f o r  1980. The 1981 estimate i n c l u d e s  an  a d m i n i s t r a t i v e  computer. 

The maintenance c o s t s  o f  a l l  GSFC-owned a d m i n i s t r a t i v e  ADP equipment and 
Leased equipment in-  

Maintenance s e r v i c e s  are pro-  

....................................... 2.  Opera t ions  1,106 1 ,070  1,257 1 ,308  

The sys tems suppor t ed  i n c l u d e  I n s t i t u t i o n a l  Management, Finance and Accounting, Procurement and 
Pe r sonne l  Management. The i n c r e a s e  i n  1980 from t h e  budget  estimate fo t h e  c u r r e n t  estimate, and t h e  i n c r e a s e  
from 1980 c u r r e n t  estimate t o  1981 is due t o  suppor t  c o n t r a c t o r  wage i n c r e a s e s .  
punching o p e r a t o r s ,  and o t h e r  suppor t  pe r sonne l  p rov ide  f o r  36 workyears  of e f f o r t .  
s o f t w a r e  programs a r e  inc luded  a s  o p e r a t i o n a l  c o s t s  f o r  p r o v i s i o n  of a d m i n i s t r a t i v e  ADP in format ion .  

Computer programming, key- 
Suppl ies ,  m a t e r i a l s  and 

.................. B.  S c i e n t i f i c  and Techn ica l  In fo rma t ion  787 793 924 925 

These funds  p rov ide  f o r  t h e  o p e r a t i o n  of a t e c h n i c a l  l i b r a r y  a t  GSFC, a p u b l i c  a f f a i r s  e d u c a t i o n a l  and 
i n f o r m a t i o n a l  program, and s u p p o r t  t o  t h e  Center  i n  t h e  p r o v i s i o n  of v a r i o u s  s c i e n t i f i c  and t e c h n i c a l  i n f o r-  
mation services. 

1. L i b r a r y  ........................................... 606 576 718 719 

Ca ta log ing ,  r e f e r e n c e ,  a c q u i s i t i o n ,  t r a n s l a t i n g  services, and d i s t r i b u t i o n  of  books and p u b l i c a t i o n s  
Th i s  i n c l u d e s  ove r  65,000 books,  45,000 i n  t h e  o p e r a t i o n  of  t h e  GSFC l i b r a r y  are funded i n  t h i s  estimate. 

j o u r n a l s ,  p l u s  a lmost  one m i l l i o n  m i c r o f i c h e  cop ie s  of aerospace 'documents.  The i n c r e a s e  from t h e  1980 
budget  estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  i n c r e a s e d  c o s t s  f o r  p e r i o d i c a l s .  
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1980 1981 
1979 Budget Current  Budget 

Actua l  Es t ima te  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s ) -  

2.  Education and Informat ion  ........................ 181 217 206 

This  estimate i n c l u d e s  funds  f o r  e x h i b i t  management and r e fu rb i shmen t ,  spacemobile  o p e r a t i o n ,  
demonst ra t ion  models, workshops and symposia, and e d u c a t i o n a l ' a n d  in fo rma t ion  materials.  

C. ShoD SuDDort and S e r v i c e s  ............................ 213 182 2 32 

206 

215 

Support i s  provided i n  t h e  a r e a s  of s a f e t y ,  photo s e r v i c e s ,  g r a p h i c s ,  and p u b l i c a t i o n s .  F i r e  p r o t e c t i o n  
sys tem maintenance and r e l a t e d  s u p p l i e s  and equipment; f i l m  and p r i n t  p rocess ing ,  photographic  s u p p l i e s  and 
r e p a i r  of photographic  equipment; a r t  work s e r v i c e s  and r e l a t e d  supply  and equipment c o s t s ;  and m a t e r i a l s  and 
equipment maintenance f o r  compi l a t ion  of documents comprise t h i s  ca t egory .  The i n c r e a s e  from t h e  1980 budget  
estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  i nc reased  requi rements  f o r  photo and g raph ic  services. 

V.  MANAGEMENT AND OPERATIONS ............................ 5 , 453 5,762 5,256 6,093 -- 

Summary of Fund Requirements 

A. Admin i s t r a t ive  Communications ........................ 2,251 2,299 2,284 

B .  P r i n t i n g  and Reproduction ............................ 335 316 309 

C .  T r a n s p o r t a t i o n  ....................................... 1,268 1,845 1,237 

D. I n s t a l l a t i o n  Common S e r v i c e s  ......................... 1 , 599 1,302 1,426 

T o t a l ,  Management and Opera t ions  ................. 5,453 5,762 5,256 

2 , 284 

256 

1 ,978 

1 575 A 

6,093 
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Explanation of Fund Requirements 

1980 1981 
Current  Budget 1979 Budget 

Actual  Estimate E s t i m a t e  Es t imate  
(Thousands of Do 11 ars ) 

........................ A. Adminis t ra t ive  Communications 2 , 251 2,299 2,284 2,284 

Provides f o r  l o c a l  te lephone  service, long d i s t a n c e  te lephone  service, and o t h e r  non- telephone communica- 
t ions .  

1. Local te lephone  services .............................................................. 1,378 

Covers 3,990 PBX i n t e r n a l  l i n e s  and 5,800 te lephone  ins t ruments  a t  Goddard; t h e r e  are 10 t i e l i n e s  
f o r  Baltimore- area communications. Two hundred and f i f t y  cen t r ex  l i n e s  are used f o r  computer d a t a  ope ra t ions .  

....................................................... 2. Long d i s t a n c e  te lephone  service 831 

a .  Federa l  Telecommunications System use w i l l  approximate 869,0,00 c a l l s  i n  1981. 
b .  T o l l s  o r  commercial long d i s t a n c e  c o s t s  are included.  

3. Other communication s e r v i c e s  .......................................................... 75 

a. Tele type  c o s t s  i nc lud ing  t h e  GSA Automatic Records System (ARS). 
b .  Also inc luded is  a United P r e s s  I n t e r n a t i o n a l  Wire Se rv ice  f o r  t h e  Pub l i c  A f f a i r s  Off ice .  

B. P r i n t i n g  and Reproduction ............................ 335 316 309 256 

This  estimate provides  t h e  funding f o r  an o n s i t e  p r i n t i n g  p l a n t  opera ted  by Goddard personnel .  This  
p r i n t i n g  p l a n t  produces approximately 17,000,000 u n i t s  of  p r i n t i n g  each year .  I n  a d d i t i o n  t o  t h i s  o n s i t e  
p r i n t i n g  p l a n t ,  Goddard must a l s o  purchase from p r i v a t e  f i rms  under Government P r i n t i n g  Of f i ce  c o n t r a c t  
about 30,000,000 u n i t s  of p r i n t i n g  each yea r .  
requirement t h a t  cannot be  handled because of t he  o n s i t e  workload and i t e m s  t h a t  cannot be handled wi th  t h e  
o n s i t e  equipment. Types of p r i n t i n g  accomplished by o f f s i t e  p r i v a t e  f i rms  are multiple- copy forms, mul t i-  
c o l o r  work, and forms f o r  computer use. The 1981 estimate r e f l e c t s  a cons t r a ined  level  of  a c t i v i t y .  

This  purchased p r i n t i n g  i s  a combination of an overflow 
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1980 1981 
1979 Budget Current  Budget 

C.  T ranspor t a t ion  ....................................... 

Actual  E s t i m a t e  Es t imate  Es t imate  
(Thousands of  Do l l a r s )  

1 , 268 1 , 845 1,237 1,978 

This  estimate inc ludes  50 workyears of suppor t  c o n t r a c t o r  e f f o r t  f o r  t h e  ope ra t ion  of Center t r a n s p o r t a t i o n  
and s t o r a g e  areas, and o t h e r  misce l laneous  s e r v i c e s .  Also inc luded are s u p p l i e s  and equipment f o r  v e h i c l e  
maintenance, gaso l ine ,  con t r ac t ed  services f o r  v e h i c l e  maintenance, and s p e c i a l  v e h i c l e  r e n t a l .  The decrease  
from 1980 budget estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  some rephas ing  of suppor t  c o n t r a c t  funding 
p l ans .  The 1981 i n c r e a s e  is  due t o  an a n t i c i p a t e d  i n c r e a s e  i n  suppor t  c o n t r a c t o r  wage rates. 

1. Contrac tor  suppor t  provides  t he  fo l lowing services: 

a. Operat ion of T ranspor t a t ion  Center--32 workyears f o r  d r i v e r s ,  d i s p a t c h e r s ,  supe rv i so ry  personnel ;  
provide  pickup and d e l i v e r y  of purchased i t e m s  and s t o c k  items, m a i l  d e l i v e r y ,  s h u t t l e  t r a n s p o r t a t i o n ,  i s suance  
of motor pool  v e h i c l e s .  

b.  Packing and crating--one workyear f o r  prepar ing  shipments. 
c. Rigging-- three workyears f o r  r i gg ing  equipment f o r  r e l o c a t i o n  on t h e  Center  f o r  shipment elsewhere. 
a. 
e. 

f .  

Tape s torage- - six  workyears t o  o p e r a t e  c e n t r a l  magnetic t a p e  depos i tory .  
S torage  and warehousing--seven workyears t o  o p e r a t e  r e c e i v i n g  areas f o r  s u p p l i e s ,  s t o c k  i s suance ,  

Moving and hauliflg--one workyear f o r  moving equipment and f u r n i t u r e  on emergency b a s i s .  
and warehousing and s t o r a g e  func t ion .  

D .  I n s t a l l a t i o n  Common Se rv ices  ......................... 1,599 1,302 1,426 1,575 

This  a c t i v i t y  suppor t s  Center  management and s t a f f  a c t i v i t i e s ,  provides  medical  services, and covers 
va r ious  i n s t a l l a t i o n  suppor t  s e r v i c e s .  i n  1980 from t h e  budget estimate t o  t h e  c u r r e n t  estimate 
is  due t o  i n c r e a s e s  i n  postage and o f f i c e  f u r n i t u r e  and f o r  emergency preparedness  which was n o t  inc luded i n  t h e  
1980 budget estimate. 

The i n c r e a s e  

The i n c r e a s e  i n  1981 is  due t o  wage rate inc reases .  

.......................................................... 1. Center management and s t a f f  2 84 

Inc ludes  p a t e n t  s ea rches  and a p p l i c a t i o n s ;  s t enograph ic  s e r v i c e s ,  handbook r e v i s i o n s ,  Equal Opportun- 
i t y  programs; and gene ra l  a d m i n i s t r a t i v e  s u p p l i e s ,  materials, equipment, and equipment maintenance (microfi lm, 
c o p i e r s ,  s p e c i a l  t ypewr i t e r s )  f o r  s t a f f  o f f i c e s .  
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1980 1981 
1979 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands of Do l l a r s )  

....................................................................... 2.  Medical Se rv ices  695 

Provides suppor t  i n  Occupational  Medicine and Environmental Health.  Eighteen suppor t  c o n t r a c t o r  
workyears are requ i r ed  f o r  o n s i t e  suppor t .  

a. Occupational  medicine .............................................................. 496 

This  a c t i v i t y  c o n s i s t s  of ope ra t ion  of t h e  Goddard o n s i t e  Hea l th  Unit and medical  services f o r  
t h e  Goddard I n s t i t u t e  f o r  Space S tud ie s  (GISS) employees i n  New York. Twelve workyears provide  emergency 
care o n s i t e ,  annual  phys ica l  exams f o r  Goddard employees, f i t n e s s  programs, immunizations and counsel ing.  
Annual p h y s i c a l  exams are provided f o r  approximately 3,440 employees a t  t h e  Center .  The necessa ry  s u p p l i e s ,  
materials, and equipment f o r  ope ra t ion  of t h e  Heal th  Unit are inc luded.  

b .  Environmental h e a l t h  ............................................................... 199 

Environmental h e a l t h  c o n s i s t s  of i n d u s t r i a l  hygiene and an environmental  h e a l t h  l a b  a t  a t o t a l  
of  s i x  workyears f o r  d e t e c t i o n  and c o r r e c t i o n  of h e a l t h  hazards .  Necessary s u p p l i e s ,  materials and equipment 
are inc luded.  

3. I n s t a l l a t i o n  suppor t  s e r v i c e s  ............................................................ 596 

This estimate inc ludes  a l l  a d m i n i s t r a t i v e  suppor t  i tems not  s p e c i f i c a l l y  i d e n t i f i e d  elsewhere.  
Among t h e s e  are t h e  purchase of o f f i c e  f u r n i t u r e  and o p e r a t i n g  s u p p l i e s  i s sued  from s tock ;  maintenance of  
a l l  Center  labor- saving dev ices ;  materials f o r  mailroom and warehouse ope ra t ion ;  and pos tage  c o s t s .  

a. Of f i ce  s u p p l i e s  ..................................................................... 195 

General  o f f i c e  s u p p l i e s ,  f u r n i t u r e ,  and o p e r a t i n g  s u p p l i e s  f o r  warehouse and mailroom, such 
as p a l l e t s  and gas  c y l i n d e r s  are inc luded i n  t h i s  estimate. 

b. Maintenance of gene ra l  a d m i n i s t r a t i v e  equipment.. .................................... 100 

This  funding provides  maintenance of c o p i e r s ,  t i m e  s tamps,  e l e c t r o n i c  c a l c u l a t o r s ,  e lec t r i c  
t y p e w r i t e r s ,  c a l c u l a t o r s ,  and adding machines; as w e l l  as c y l i n d e r  and e l e c t r i c  f i l e  maintenance. 

............................................................................. 292RPM 5-25 c. Postage 
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Goddard Space Flight Center 
Greenbelt Maryland 20771 
AC 301 982-4955 



QODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1981 ESTlMATES 

LOCATION PLAN 
-. 

I-.-.--.- 

MID SPACE N(3HT CENTE 

1 

2 

- TECHNICAL PROCESSING FACILITY - FY78 PROJECT 

- MODIFICATIONS (L ADDITIONS FOR LOGISTIC h SUPPLY FUNCTIONS - FY79 PROJECT 8 

1 SPACEPROJECTSBUlLDNO 
2 RESEARCH PROJECTS UBORATORY 
3 CEhlML FLlWl CONTROL 6 RANQE 

OPERATONSBUNDNQ 
4 t3ENERALPURPOSEFAC~BULDNG 
5 N S T R U M E N T C O " 6  

HSTMIATIOU UBORATORY 
8 SPACE SCIENCES LABORATORY 
7 PAYLOADTESTNGFFAcLlTy 
8 SATEUmSYsTEMSBUlLDNO 
8 MANOATEHOUSE 

10 ENVRONMENTMTEmOUBORATORY 
11 APPUED SCIENCES LABORATORY 
12 TRACKHG 6 TELEMETRY LABORATORY 
13 NEmoRK COMROC CENTER FAClLlTY 
14 SPACECRAFT OPERATIONS FACILITY 
15 LAUNCH PHASE SMULATOR 
18 DEVELOPMENT 0PERAllON.S BUllMNo 
17 MULTlWRPOSE BUUWNO 
18 BUSHESS0PERAllON.S BUlwNQ 
18 MULTCPVRPOSE BUlDHo 
20 OEOCHEMlSTRY BULDHG 
21 METEOROLOQCALSYsTEMS 

DEVELOPMENT LABORATORY 
22 MECHANICAL TEST FACUW 6 QUALITY 

ASSURANCE UBORATORY 
23 DATA NTERPRETATIOU LABORATORY 
24 CENTRAL HEATINQ 6 REFROERATON 

PUNT 
26 NETWORK TRANHG 6 TEST FACUN 
26 MASA SPACE SCENCE DATA CENTER 
27 MOBLE EQUIPMENT SUPPORT FACILITY 
28 TECHNICAL PROCESSING F A C l W  
28 FRMUENCY STANDARD AND TEST FACUW 
88 DAY CARE C P m R  BULDNQ 
87 GAS CYINDER STORAGE BULDNQ 
88 VIslTOR I W W A T O N  FACUTY 
97 PIANT MAINTENANCE SUPPORT FACHIIY 
@6 GEWASrORE 
O@ NASA CAREER DfMELOPMENT CENTER 
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WALLOPS 
FLIGHT CENTER 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATES 

WALLOPS FLIGHT CENTER 

DESCRIPTION 

Wallops Flight Center (WFC) includes three separate areas on the Atlantic Coast of Virginia's Eastern Shore: 
the main base, the Wallops Island launching site, and the Wallops mainland site. 
range control center, support shops, and main telemetry buildings are located on the main base. Wallops 
Island is about seven miles southeast of the main base and is connected to the mainland by a causeway and 
bridge. The island is about five miles long and one-half mile wide at its widest point. Located on the 
island are rocket storage buildings, blockhouses, assembly shops and launch sites. The Wallops mainland is 
a one-half mile strip west of the island which houses the radar and optical tracking sites. 

The administrative offices 

Wallops Flight Center, totalling 6,166 acres, consists of 1,833 acres on the main base, 3,095 acres on 
Wallops Island, 108 acres on the mainland tracking site, and 1,140 acres of marsh land. The total capital 
investment, including fixed assets in progress and contractor-held facilities at various locations as of 
September 30, 1979, was $141,887,000. 

CENTER ROLES AND MISSIONS 

Wallops Flight Center prepares, assembles, launches and tracks space vehicles and acquires scientific infor- 
Wallops also has developed, maintains, and operates a research airport in support of NASA's mation from them. 

aeronautical research programs which include projects associated .with airport-aircraft interface, air traffic 
control, avionics systems technology, final approach and landing systems, airport configuration, high speed 
turn-off techniques, airport environmental studies, noise reduction technology, a,nd general aviation research 
focused on aircraft spin characteristics, cross-wind landings, pilot performance, and procedures and aides at 
uncontrolled airports and airspace. Its facilities are utilized by the scientists and engineers from the 
laboratories and research centers of NASA, other governmental agencies, colleges and universities, and the 
worldwide scientific community. Center personnel assist these scientific research teams with their projects 
and develop, as necessary, special types of instrumentation and equipment to complete the mission. The 
principal and supporting roles are: 
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PRINCIPAL 

Sounding Rocket Development, Procurement and Operations - developing and procuring sounding rockets and 
carrying out all phases of operations, from mission and flight planning to landing and recovery. Payload 
carrier development, telemetry, experiment management support to other institutions, launch operations, 
and tracking and data acquisition are included. 

Balloon Program - managing, monitoring, scheduling, and analyzing'balloon activities conducted €or NASA, 
the Office of Naval Research and the National Science Foundation. 

SUPPORTING 

Sounding Rocket Payload Carrier Development and Experiment Management Support - providing support in the 
applications disciplines of weather and climate. 

Aeronautical Flight Test Support - providing flight test support for Langley Research Center's aerondutical 
flight test programs, including tracking and data acquisition. 

SUMMARY OF RESOURCES REQUIREMENTS 

FUNDING E" BY FUNCTION 

197 9 
Ac tua 1 

I. Personnel and Related Costs........ ............... 10,476 

11. Travel.. .......................................... 276 

111. Facilities Services ............................... 3,317 

IV . Technical Services ................................ 575 

......................... V. Management and Operations 1,162 

Total, fund requirements ........................ 15 , 806 

1980 
Budget Current 
Estimate Estimate 
(Thousands of Dollars) 

10,749 11,361 

406 325 

3,398 3,586 

524 537 

1,253 1,276 

16 , 330 17,085 

1981 
Budge t 
Estimate 

11,440 

347 

3,771 

963 

2,456 

18,977 
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Distribution of Permanent Positions by Propram 

19 80 1981 
1979 Budget Cur rent Budget 

Actual Estimate Estimate Estimate 

D i r ec t Po s i t ion s 

6 - 4 - 4 - Space Transportations Systems ......................... 
Space flight operations ............................. 
Expendable launch vehicles .......................... 

2 
4 

2 
2 

2 
2 

73 

73 

- 67 

67 

- 72 

72 

- 72 

72 

- Space Science. ........................................ 
Physics and astronomy. .............................. 

5 1  55 - 55 - Space and Terrestrial Applications .................... 
Space applications .................................. 
Technology utilization.. ............................ 

47 
4 

55 
1 

54. 
1 

54 
1 

34 

34 

- 34  

34 

- 34 
34 

34 - Aeronautics and Space Technology. ..................... 
Aeronautical research and technology ................ 34 

105 

105 

- 

- 

108 
108 

265 

- 

105 

105 

- 
- 

10 5 

105 

- 
- 

Space Tracking and Data Systems ....................... 
Tracking and data acquisition ....................... 

269 270 270 Subtotal, direct positions........................ 

Center Management and Operations Support Positions.... 12 9 - - 130 12 5 - 12 5 - 
Total, permanent positions .......................... 222 
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PROGRAM DESCRIPTION 

Permanent Posit ions 
(Civil Service) 

SPACE FLIGHT OPERATIONS. ........................................................... 2 

In 1981, the civil service personnel will provide mission and range safety support for Space Shuttle 
launches. Wallops Flight Center (WFC) tracking activities will also support Space Shuttle missions during 
the orbital phase. 

EXPENDABLE LAUNCH VEHICLES ......................................................... 2 

In 1981, Wallops civil service personnel will receive, inspect and store the Scout expendable launch 
vehicle and maintain the launch facility for future Scout missions. 

PHYSICS AND ASTRONO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 

Sounding Rocket Program 

The objective of this program is to support space research, using low cost sounding rockets, in the fields 
of Solar Physics, Galactic Astronomy, Fields and Particles, and Ionospheric Physics. Wallops Flight Center 
provides flight systems support, launch range support, and support to experiments utilizing sounding rockets. 

In 1981, the Wallops Launch Range will provide launch activities and ground instrumentation/support of the 
launches at WFC and at the Poker Flats Research Range near Fairbanks, Alaska, plus expedition type support to 
other areas. 
The Poker Flats Research Range, jointly supported by WFC and the Defense Nuclear Agency, has limited 
capability, although its facilities can be supplemented by the mobile equipment from WFC. 

The WFC launch'range is equipped with launchers capable of handling sounding rockets of all sizes: 

Balloon Program 

The objective of this program is to support space research, using low cost balloon platforms, in the fields 
of Solar Physics, Galactic Astronomy, Stratospheric Composition and Aeronomy. 

menters in the balloon program. 
In 1981, WFC will provide ground instrumentation support, technical, and flight hardware support to experi- 

The majority of the flights are conducted from the National Scientific Balloon Facility site at Palestine, 
Texas, or the United States Air Force site at Holloman, New Mexico; however, some flights are supported from 
remote sites in the northern United States, Canada, Alaska, Australia, New Zealand, Argentina and Brazil. 
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Permanent Po s it ions 
(Civil Service) 

SPACE APPLICATIONS .................................................................. 54 

Environment a 1 Ob s e rva t ions 

In 1981, the WFC civil service personnel will continue to conduct the Meteorological Rocket Network project. 
The objectives of this project are: 

1. To investigate the processes which characterize the physical state of the strato-mesosphere region of 
the atmosphere and to determine interactions within this layer of the atmosphere and with the troposphere. 

2 .  To provide data for climatology of the upper atmosphere. 

3.  To provide in-situ measurement data which are used to calibrate satellite remote sensors. 

Through the Meteorological Rocket Networks project, WFC manages NASA‘s participation in the Cooperative 
Meteorological Rocket Network (CMRN), the Experimental Inter-American Meteorological Rocket Network (EXAMETNET) 
and the Eastern-Western Hemisphere Meteorological Rocket Network. 

In Ocean Processes, where the primary emphasis is being placed, investigations in the broad areas of sea 
state measurement, surface currents, ocean topographical mapping, and their supporting ground truth,-are 
in progress. 

In 1981, the WFC civil service personnel will be involved in investigating the feasibility of determining 
ocean surface currents from satellites and aircraft measurement of the local surface wave structure; investi- 
gating the “sea state bias effect” in satellite altimetry to develop methods of correcting the error; deter- 
mining the mean sea surface of geoid; evaluating and determining the inadequacies of existing predictive and 
descriptive synoptic ocean circulation models and investigating the’ impact of utilizing synoptic altimeter 
data as input to the models; and developing techniques of using altimeter pulse wave from data for the 
determination of sea state. 

Balloon Program 

The objective of this program is to support the Space and Terrestrial Applications program using low cost 
balloon platforms in the field of stratospheric composition, meteorology and aeronomy. 
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Permanent Posit ions 
(Civil Service) 

TECHNOLOGY UTILIZATION ............................................................... 1 

In 1981, the Technology Utilization program at WFC involves (1) expediting application of new technology, 
(2) encouraging the use of NASA Technology in other sectors, and (3 )  understanding more fully the technology 
transfer process and its impact. 

AERONAUTICAL RESEARCH AND TECHNOLOGY. ................................................ 34 

In 1981, the WFC airport will be involved in conducting research tests of various aircraft in the terminal 
area operating environment. Flight studies will be made of new approach and landing procedures utilizing 
the latest in guidance equipment and techniques, pilot information displays, terminal area navigation, and 
tests of other systems leading to automatic landing of aircraft. 
effect of runway grooving as a means of controlling aircraft hydroplaning on wet or slush-covered runways. 
Studies of automotive hydroplaning have also been conducted using this runway. The data acquired from the 
aircraft and automotive tests will ultimately assist in the development of safer, more flexible transportation 
systems. 

One runway has been modified to study the 

TRACKING AND DATA ACQUISITION ....................................................... 10 5 

Tracking and data acquisition activities provide both fixed and mobile equipment for tracking, data acquisi- 
tion, and communications. These activities will encompass the acquisition of new systems, modifications and 
updating of existing systems and the operation, maintenance, and repair of these instrumentation systems. 
Included are highly precise instrumentation radars, analog and digital telemetry systems, precise range timing 
systems, range intercommunication systems, radio communication systems, tracking laser systems, digital data 
transmission systems, command and control systems, and digital data processing systems. These instrumenta- 
tion systems are used in support of both aeronautical and rocket launched flight projects. These flight 
projects are conducted at W C  or at off-range locations in various parts of the world, depending upon the 
scientific experiment requirements. The sounding rocket programs supported at Wallops will cover all of the 
atmospheric and space disciplines in which research is undertaken, utilizing a family of launch vehicles 
varying in size and power from the small meteorological rockets to the 72-foot Scout with orbital capability. 
In 1981, more than 400 sounding rockets are to be launched from Wallops Island and remote sites around the 
world, carrying experiments in the fields of Aeronomy, Energetic Particles, Ionospheric Physics, Meteorology, 
and Solar Physics. 

Of particular interest is the current effort.to measure the effect of aerosols on the protective layer of 
ozone in the upper atmosphere which filters out harmful solar radiation. 
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Permanent Pos i t  i ons  
( C i v i l  Serv ice)  

CENTER MANAGEMENT AND OPERATIONS SUPPORT ............................................... 12 5 - 

Center  Management and Operat ions Support i s  defined a s  the  support  o r  s e r v i c e s  be ing  provided t o  a l l  Wallops 
F l i g h t  Center  o rgan iza t i ons  which cannot be d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t t i n g  R&D program o r  p r o j e c t .  
c i v i l  s e r v i c e  personnel  involved a re :  

The 

Di rec to r  and S t a f f  

The Center D i r ec to r ,  Deputy D i r ec to r  and t h e  immediate s t a f f ,  e .g . ,  Legal,  Pa ten t  Counsel, Equal Opportunity,  
Planning and Analys i s ,  Publ ic  A f f a i r s  and Safe ty .  

Management Support 

This  ca tegory  i nc ludes  a wide range of  a c t i v i t y  ca tegor ized  a s  management support  f o r  programs and func t iona l  
o rgan iza t i ons  f o r  the  e n t i r e  Center .  S p e c i f i c  func t ions  i nc lude  resource  and budget management, program con- 
t r o l ,  c o n t r a c t i n g  and procurement, personnel  management, p rope r ty  management, f i n a n c i a l  management, resource  
c o n t r o l  and management in format ion  systems and a n a l y s i s .  

Operat ions Support 

This  i s  a broad spectrum of  a c t i v i t y  t h a t  i s  requi red  t o  main ta in  and ope ra t e  f a c i l i t i e s ,  bu i ld ings  and 
equipment; and t o  provide t he  normal housekeeping s e r v i c e s  and l o g i s t i c s  support  f o r  t he  personnel  who 
manage and conduct the  a f f a i r s  of t he  Center .  S p e c i f i c  a c t i v i t i e s  a r e :  

Maintenance and ope ra t i on  of a l l  bu i ld ings  and f a c i l i t i e s  
Data process ing  and computer support  
R e l i a b i l i t y  and q u a l i t y  assurance 
Center-wide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
Cus todia l  s e r v i c e s  
L o g i s t i c s  support  i nc lud ing  t r a n s p o r t a t i o n  and s u p p l i e s  
Medical c a r e  of employees 
Photographic and graphic  support  
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RESOURCE REQUIREMENTS BY FUNCTION 

I. 

A. 

B. 

1980 
1979 Budget Current 

Actual Estimate Estimate 
(Thousands of Dollars) 

......................... PERSONNEL AND RELATED COSTS 10,476 10.749 11.361 

Summary of  Fund Requirements 

Compensation and Benefits 

1. Compensation 

a. Permanent positions ......................... 
b. Other than f u l l  time permanent positions.. .. 
c .  Overtime and other compensation ............. 

Subtotal, Compensation .................... 
2 .  Benefits ........................................ 

Sub t o t a 1 , Compens a t ion 

Supporting Costp 

1. Transfer of personnel.. . 

and Benefits ........... 

....................... 
2 ,  Personnel training .............................. 

Subtotal, Supporting Costs.................... 

Total, Personnel and Related Costs. ........... 
b 

9 , 006 
224 
279 

9 , 509 

9 19 

10,428 

6 
42 

48 

10.476 

9 , 299 
251 
177 

9,727 

977 

10,704 

10 
35 

45 

10.749 

9,878 
24 1 
2 10 

10,329 

977 

11,306 

10 
45 

55 

11,361 

1981 
Budget 
Estimate 

11.440 

9,936 
241  
2 10 

10,387 

998 

11,385 

10 
45 

55 

11.440 
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Explanat ion of Fund Requirements 

1980 198 1 
1979 Budget Current  Budget 

Actual  Estimate Estimate Estimate 
(Thousands of Dol la r s )  

.............................. A. Compensation and Benef i t s  10,428 10,704 11,306 11,385 

1. Compensation ....................................... 9,509 9,727 10,329 10,387 

a .  Permanent p o s i t i o n s  ............................ 9,006 9,299 9,878 9 , 936 

The funds w i l l  support  395 permanent p o s i t i o n s  i n  1981. The c o s t  inc rease  from t h e  1980 budget 
e s t i m a t e  t o  t h e  1980 c u r r e n t  e s t imate  i s  due p r i m a r i l y  t o  t h e  October 1979 pay inc rease .  

Basis of  Cost f o r  Permanent P o s i t i o n s  

I n  1981, t h e  c o s t  of permanent p o s i t i o n s  w i l l  be $9,936,000 an i n c r e a s e  of $58,000 from 1980. 
The i n c r e a s e  r e s u l t s  from the  following: 

Cost of permanent p o s i t i o n s  i n  1980 ...................................... 9,878 

Cost i n c r e a s e s  i n  1981 ................................................... +284 
Within grade and c a r e e r  advances: 

F u l l  yea r  e f f e c t  of 1980 a c t i o n s  ............................. +120 
P a r t i a l  yea r  e f f e c t  of 1981 a c t i o n s .  ......................... +117 

F u l l  yea r  e f f e c t  of 1980 pay i n c r e a s e s  +47 ......................... 
Cost dec reases  i n  1981 ................................................... -226 

Turnover savings  and abo l i shed  p o s i t i o n s :  
F u l l  yea r  e f f e c t  of 1980 actions............................. - 91 
P a r t i a l  yea r  e f f e c t  of 1981 actions.......................... -96 

One less pa id  day i n  1981....................................... -39 

Cost of permanent p o s i t i o n s  i n  1981............... ....................... 9.936 
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19 80 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousand s of Do 1 la r s)  

b. Other than full time permanent positions 

1. cost.............,,.. .................... 224 25 1 24 1 24 1 
2. Workyears ................................ 31 'I 29 31 31 

The 1981 plan includes 31 workyears which is the same as the 1980 current estimate and will support 
the following programs: 

Distribution of Other than Full Time Permanent Workyears 

Program Wor ky ea r s 

Cooperative training ............................................... 18 
Summer employment .................................................. 2 
Opportunity programs..................... .......................... 8 ......................................... 3 Other temporary employment - 

.............................................. 31 

The decrease from the 1980 budget estimate to the 1980 current estimate is due to a reevaluation 

- Total.............. - 

based on 1979 actual experience. 

279 177 2 10 2 10 c. Overtime and Other Compensation .............. 
Overtime funds are required at WFC primarily to meet operational requirements of the sounding 

rocket program of the Physics and Astronomy and Space Applications programs. 
control, such as launch schedules, weather holds, and range clearance problems necessitate work beyond normal 
hours to operate the launch facilities, provide instrumentation support, and conduct tracking and data 
acquisition activities required to assure mission success. The increase from the 1980 budget estimate to the 
1980 current estimate is due primarily to. the October 1979 pay increase. 

Many factors beyond the Center's 
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1980 1981 
1979 Budget Cur rent Budget 

2. Benefits 

Following are the amounts of contribution by category: 

Actual Estimate Estimate Estimate 
-(Thousands 03 uouars) 

919 97 7 - 977 - 

Civil Service Retirement Fund...................... 64 6 669 691 
Employee life insurance..... ....................... 30 44 32 
Employee health insurance.... ...................... 227 247 239 
Workmen's compensation... .......................... 10 13 11 
FICA... ............................................ 5 3 3 ................................... 1 1 1 Other benefits.. - - - 
Total........... ................................. 919 - - - 977 a 

998 - 

693 
32 
239 
30 
3 
1 - 

Workmen's compensation estimates reflect the Department of Labor billings for 1980 and 1981. 
55 - .................................... 55 B. Supportinp Costs..... - 48 - 45 - 

1. Transfer of Personnel............ .................... 6 10 10 10 

The transfer of personnel costs in 1980 and 1981 will cover the expenses for one permanent change 
of station move planned each year. 

2. Personnel Training ................................... 42 35 45 45 

The estimates for personnel training provide for costs of the WFC engineering technician apprentice 
Current estimates for 1980 and 1981 are increased slightly over the 1980 budget estimate to re- program. 

flect current experience and to provide for Civil Service Reform Act implementation training. 
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1980 
Current 1979 Budget 

Actual Estimate Estimate 
(Thousands of Dollars) 

................................................. - 276 404 325 11. TRAVEL 

Summary of Fund Requirements 

.......................................... A.  Program Travel 220 210 232 

B. Scientific and Technical Development Travel............. 25 51  53 

....................... 40 - 145 - C. Management and Operations Travel. 31 

........................................ Total, Travel. 276 404 325 
Explanation of Fund Requirements 

A. Frogram Travel.. ......................................... 220 2 10 232 - 

1981 
Budget 
Estimate 

342 

248 

57 

42 - 

248 - 
Program travel is directly related to the accomplishment of the Center's mission and reflects the con- 

tinuing effort in the procurement and launch activities, the sounding rocket development program, the balloon 
program, and the aeronautical flight test program. The increase from the 1980 budget to the 1980 
current estimate is due to increased travel requirements in support of off-site launch activity. 

57 - 53 - 51  - B. Scientific and Technical Development Travel............. - 25 

Scientific and technical development travel permits employees to participate in meetings and technical 
This participation allows them to benefit 

Many of the meetings are working panels convened to solve certain problems for 

seminars with other representatives of the aerospace community. 
from exposure to technological advances outside WFC, as well as to present both accomplishments and pto- 
bleaw to their associates. 
the benefit of the Government. 

....................... 42 - 40 - 145 - 31 - C. Management and Operations Travel. 

Management and operations travel is used for the direction and coordination of general management mat- 
ters. It includes travel in such areas as personnel, financial management, and procurement activities; tra- 
vel of the Center's top management to NASA Headquarters, and other NASA Centers; and local transportation. 
decrease from the 1980 budget estimate to the 1980 current estimate reflects the transfer of the support 
contract for intra-center transportation services to the Management and Operations function. 

The 
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1980 1981 
1979 Budget Current  Budget 

111. FACILITIES SERVICES... ............................... 

Actua l  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands of Do l l a r s )  

3,317 3,398 3,771 

Wallops F l i g h t  Center  involves  6,166 acres and a complex of f a c i l i t i e s  which mainly c o n s i s t  o f  r e sea rch ,  
a i r p o r t ,  and launch ope ra t i ons  f a c i l i t i e s .  This complex encompasses 1,057,344 gross  square  f e e t  o f  b u i l d i n g  
space i nc lud ing  t h r e e  major bu i ld ings .  
p l a n t  suppor t s  an average d a i l y  on-Center popula t ion  of 900 t o  1,100 personnel  housed on s i t e .  
t es t  f a c i l i t i e s  are u t i l i z e d  on schedules  involv ing  more than  one s h i f t  and/or  f r equen t ly  du r ing  of f- peak  
hours .  

Also inc luded  are t h r e e  major t e c h n i c a l  f a c i l i t i e s .  This phys i ca l  
Many o f  t h e  

Summary of  Fund Requirements 

A. Maintenance and Related Serv ices  

1. Faci l i t ies . .  ........................................ 999 1,072 985 1,031 
........................................... 110 52 113 121 2. Equipment - - 

Sub to t a l . .  ........................................ 1,109 1 , 124 1 , 098 1,152 

B. Cus todia l  Services . . . .  .................................. 701 718 7 54 801 

C. U t i l i t i e s  Serv ices . . . . .  ................................. 1,507 1,556 1,734 1,818 

...................... 3,771 Tota l ,  F a c i l i t i e s  Services. . . . . .  3 . 3 1 7 3 . 3 9 8  3.586 
Explanat ion of  Fund Requirements 

A.  Maintenance a d A d a L &  S e r v W  ....................... 1,109 1,124 1,098 1,152 

1. F a c i l i t i e s . . . . . . .  ................................... 999 1,072 985 1,031 

This  a c t i v i t y ,  r e q u i r i n g  40 workyears of  e f f o r t ,  p rovides  f o r  t h e  maintenance, r e p a i r  and a l t e r a t i o n  
of  over  300 b u i l d i n g s  and one m i l l i o n  square  f e e t  o f  bu i ld ing  space on 6,166 acres of  land. The co r ros ive  
environment a t  WFC, caused by i t s  proximity t o  t h e  ocean, r e q u i r e s  f r equen t  maintenance and r e p a i r  of ex- 
t e r i o r  su r f aces ,  r oo f ing ,  u t i l i t y  d i s t r i b u t i o n  systems, mechanical doors ,  hardware and bu i ld ing  equipment. 
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The decrease from the 1980 budget estimate to the 1980 current estimate is due to decreased requirements for 
The increase from 1980 current estimate to the 1981 budget estimate is for negotiated supplies and materials. 

support contract: wage increases. Major types of support in this area are: 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Tho us ands of Dollars ) 

a. Ground Maintenance ............................................................... 351 

Twenty-one workyears provide for maintenance of lawns, trees and shrubs, and for snow removal. 

b. Maintenance and operations ........................................................ 334 

Nineteen workyears provide for the maintenance and operation of over 300 buildings. 

c. Supplies .......................................................................... 346 

Provides for the replacement of supplies necessary to the operation of the WFC facility. 

2. Equipment .......................................... 110 52 - 113 - 121 - 
Seven workyears provide for the maintenance of facility related equipment at the Center. The increase 

in the 1980 current estimate and the 1981 budget estimate over the 1980 budget estimate are a result of the 
transfer of the heating and air conditioning contract into this function from the Facilities function. 

B. Custodial Services ..................................... 701 7 18 80 1 

Provides for 50 workyears of support service contractor effort for janitorial services, firefighting and 
ambulance service, and plant security. Also provides for refuse removal, pest control and other miscellaneous 
services. The increases in the 1980 current estimate and in 1981 estimate over the 1980 budget estimate are 
for negotiated support contractor wage increases. 

1. Janitorial Services... ............................................................... 286 

Twenty workyears provide for the cleaning of buildings. 

2. Fire fighting and plant security.... ................................................. 
Thirty workyears provide for firefighting, ambulance, and security guard service. 

43 5 
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1980 1981 
1979 Budget Current  Budget 

A c t u a l  EstiAte E s t i m a t e  Estimate 
(Thousands of Do l l a r s )  

......................................................................... 3 .  Miscel laneous. .  80 

Provides f o r  r e f u s e  removal, p e s t  c o n t r o l ,  laundry and o t h e r  miscel laneous s e rv i ce s .  

C. U t i l i t i e s .  ............................................. 1,507 1,556 1,734 1,818 

The on ly  purchased u t i l i t i e s  a t  Wallops F l i g h t  Center  are e l e c t r i c i t y  and f u e l  o i l  t o  ope ra t e  t h e  hea t ing  
p l a n t .  This funding a l s o  provides f o r  15 suppor t  c o n t r a c t o r  workyears t o  opera te  and main ta in  t h e  h e a t i n g  p l a n t  
and w a t e r  and sewage f a c i l i t i e s .  S ince  t h e  1980 budget estimate, u t i l i t y  consumption f i g u r e s  have been rev ised .  
The i n c r e a s e  i n  1980 from t h e  budget e s t ima te  t o  t h e  c u r r e n t  estimate i s  due t o  i nc reased  u t i l i t y  rates. 
i n c r e a s e  i n  1981 i s  due t o  u t i l i t y  r a te  and nego t i a t ed  suppor t  service c o n t r a c t  wage inc reases .  
u t i l i t i e s  are as fol lows:  

The 
The purchased 

1. E l e c t r i c i t y  (16,200 M W H ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778 
2.  Fuel  O i l  (1,244 K Gal.) .................................................................. 629 

Summary of Fund Requirements 

A. Automatic Data Process ing  

1. Equipment .......................................... 
2 .  Operations ......................................... 

Sub to t a l . . . . . . . .  ................................ 
B. S c i e n t i f i c  and Technical Information 

1. Library  ............................................ 
2.  Education and Information.. .  ....................... 

Subtotal.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12 14 
118 - 205 - 
132 - 217 - 

99 104 
175 15 - - 
279 - 114 - 

14 
147 - 
161 - 

112 
100 

212 

- 
- 

416 
162 - 
57 8 - 

120 
100 - 
220 - 

RPM 6-15 



1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Tho us ands of Do 1 lar s ) 

.......................... 165 164 113 244 - - - C. Shop Support and Services..... - 
Total, Technical Services............ ................. 575 524 531 963 - 

Explanation of Fund Requirements 

578 - 161 - 132 - 2 17 A. Automatic Data Processing .................'.............. - 
Provides for administrative data processing including equipment maintenance, programming, and operation. 

Six workyears of support contractor effort are budgeted for this activity. The increase from the 1980 budget 
estimate to the 1980 current estimate provides for higher equipment maintenance cost and negotiated support 
contractor wage increases. The increase in 1981 is to provide for the replacement of the Honeywell 625 Real- 
Time Data Processing System. 

1. Equipment .............................................................................. 416 

Provides for annual maintenance of remote terminals ana peripheral equipment used for administrative 
data processing, and in 1981, for the replacement of the Honeywell 625 Real-Time Data Processing System. 

2.  Operations ............................................................................. 162 

Six workyears provide programming and operation of equipment used for processing of necessary business 
data such as payroll and other fiscal records, procurement, and personnel and supply data. 

27 9 - 212 220 - 114 B. Scientific and Technical Information.................... - 
Includes the purchases of books, supplies and materials for, and the operation of the WFC Technical 

Library. It also provides for public information services, and for the exhibits, and operation of a Visitor 
Information Center. The increases in 1980 and 1981 over the 1979 level reflect the completion of the Visitor 
Information Center (VIC) in 1980 and subsequent operational costs. The decrease of the 1980 current estimate 
from the 1980 budget estimate reflects completion of the VIC later in 1980 than previously anticipated result- 
ing in reduced operations requirements for the fiscal year. 
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1980 1981 
197 9 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

............................................................................... 1. Library 120 

Three workyears are used to operate the Library. The procurement of books, subscriptions, supplies 
and materials are also covered. 

.......................................................... 2. Education and Information... 100 

One workyear of support contractor effort is used to provide tour guide services for visitors. Pro- 
vision is also made for the cost of exhibits and the operation of the soon to be completed Visitor Information 
Center (VIC) at WFC and for miscellaneous other public information services. 

................. 165 - 164 - 113 - 244 - C. Shop Support and Services........... 

Four workyears of support contractor effort will be used to provide engineering and fabrication support 
for facility planning and alteration. 
reflects a one manyear increase in the engineering services and machine shop support requirements. 

The increase from the 1980 budget estimate to the 1980 current estimate 

V. MANAGEMENT AND OPERATIONS... ......................... 1,162 1,253 1,276 2,456 

Summary of Fund qequirements 

A. Administrative Communications.... ................ 115 136 136 146 

B. Printing and Reproduction 70 86 75 80 

C. Transportation.. 225 80 208 1 , 208 
......................... 

................................. 
D. Installation Common Services.. ................... 752 951 857 1,022 

2.456 

-- 
............... Total, Management and Operations 1,162 1,253 1 , 276 

RPM 6-17 



1980 1981 
197 9 Budget Current  Budget 

Actual  Es t imate  Estimate Estimate 
(Thousands of Do l l a r s )  

Explanat ion of Fund Requirements 

.......................... 146 - A. Adminis t ra t ive  Comunicat ions. .  115 - 136 136 

Provides f o r  t h e  ope ra t i on  of t h e  WFC main switchboard and t e l e t y p e  f a c i l i t y ,  f o r  t h e  c o s t  of l e a sed  l i n e s  
and long  d i s t a n c e  t o l l s ,  and f o r  maintenance s e rv i ce s .  The i n c r e a s e  from 1980 t o  1981 i s  t o  cover t he  c o s t  of 
nego t i a t ed  suppor t  c o n t r a c t  wage inc reases .  

1. Long Distance Telephone Service.. ...................................................... 6 

Covers t h e  c o s t  of l e a sed  l i n e s  and long d i s t a n c e  t o l l s .  

2. Other Comunica t ion  Se rv i ce s . . .  ........................................................ 140 

Five workyears a r e  r equ i r ed  t o  ope ra t e  t h e  WFC main switchboard and t e l e t y p e  f a c i l i t y .  Provis ion  i s  
a l s o  made f o r  maintenance and r e p a i r  services. 

........................... 80 75 86 70 - - - B. P r i n t i n g  and Reproduction..... - 

Provides  f o r  f i v e  workyears of suppor t  service c o n t r a c t o r  e f f o r t  t o  ope ra t e  t h e  p r i n t i n g  and reproduct ion  
f a c i l i t y  a t  WFC. The decrease  from t h e  1980 budget e s t ima te  t o  t h e  1980 c u r r e n t  estimate i s  due t o  a s l i g h t  
dec rease  i n  requirements  f o r  s u p p l i e s  and materials. The i n c r e a s e  from t h e  1980 c u r r e n t  estimate t o  t h e  1981 
budget estimate i s  t o  cover  t h e  c o s t  of nego t i a t ed  suppor t  c o n t r a c t  wage inc reases .  

C. T ranspo r t a t i on  ........................................... 225 208 1,208 - 80 - 

Inc ludes  t he  c o s t  of commercial o f f- base  s e r v i c e s  and r e p a i r s  t o  t h e  government-owned motor v e h i c l e  f l e e t ;  
t h e  maintenance and r e p a i r  of t h e  WFC Queen A i r  a i r c r a f t ;  and f r e i g h t  and r e l a t e d  t r a n s p o r t a t i o n  c o s t s .  
i n c r e a s e  from t h e  1980 budget estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  t h e  t r a n s f e r  of t h e  in t ra- Center  
t r a n s p o r t a t i o n  c o n t r a c t  from t h e  Management and Operat ions Travel ca t ego ry  as w e l l  as increased  c o s t s  f o r  
maintenance and r e p a i r  o f  motor v e h i c l e s  and a i r c r a f t .  The 1981 e s t ima te  inc ludes  the  c o s t  of r ep l ac ing  
the  17-year-old Queen A i r  a i r c r a f t  wi th  a more modern f u e l  e f f i c i e n t ,  t u r b i n e  powered, and r e l i a b l e  a i r c r a f t .  
This replacement i s  i n  keeping wi th  t he  requirement t o  upgrade t h e  Queen A i r  a i r c r a f t  w i t h i n  NASA, as o t h e r  
agenc ies  have, wi th  newer a i r c r a f t  t h a t  w i l l  p rovide  long- term dependab i l i t y .  
a l s o  i n c r e a s e  r e l i a b i l i t y ,  s a f e t y ,  m a i n t a i n a b i l i t y ,  and performance i n  s a t i s f y i n g  WFC' s  cont inu ing  needs. 

The 

The replacement a i r c r a f t  w i l l  
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

............................................................... 1. Transportation of Things 5 

Covers the cost of freight charges, and costs related to local moves, i.e., drayage and parcel post, 

..................................................... 2. Maintenance and Repair of Vehicles 128 

Provides for comnerical services and repairs to the Government-owned motor vehic'le fleet. 

3.  Maintenance and repair of aircraft.. ................................................... 1,075 

Provides for approximately one workyear of contractor effort and for parts and supplies required to main- 
tain the WFC Queen Air aircraft. Also provides for the replacement of the 17-year-old Queen Air aircraft 
in 1981. 

....................... D. Installation Common Services.... - 752 - 951 - 857 1,022 

Provides for medical services, rental of copying machines, supplies, materials and equipment used for 
administrative purposes, supply management, materials handling, and postage. The decrease from the 1980 
budget estimate to the 1980 current estimate is due to decreased requirements for supplies and materials, 
machine rentals and postage. The increase from 1980 to 1981 is for negotiated support contract wage increases. 

1. 

2. 

3.  

4 .  

5. 

....................................................................... Medical Services 34 

Provides for the part-time services of medical doctors in support of the WFC Occupational Health program. 

Machine Rental. 155 

Covers the rental and maintenance of copying equipment. 

Supplies and Equipment.. 365 

Provides for supplies, materials and equipment necessary for the administrative functions at WFC. 

........................................................................ 

............................................................... 

................................................................... Supply Management... 443 

Nineteen workyears provide for moving and materials handling and operating the supply system at WFC. 
................................................................................ Postage 

Covers the cost of the Center's postal bill. 

25 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
OI?GANIZATION AND STAFFING CHART 

WALLOPS FLIGHT CENTER 

I 

I STAFFING CHART 1 
CY 80  BY 81 

I 
TECHNICAL SUPPORT DIRECTORATE 

CY BY _ _  
SES 
GS-15 0 0  
GS-14 1 1  
A l l  O the r  GS 5 4  56 

2 2  20 Wage Grade 
T o t a l  Permanent 77 77  

- -  

SES 5 5 
GS-15 11 11 
GS-14 36 40 
A 1 1  O t h e r  GS 321 319 

22 20 Wage Grade 
T o t a l  Permanent 395 395 

- -  

DIRECTOR 17 
SES 2 2  
GS-15 2 2  
GS-14 0 0  
All O t h e r  GS 3 3  

0 0  Wage Grade 
T o t a l  Permanent 7 7 

- _  

CY BY 

SES 1 1  
GS-15 3 3  
GS-14 5 5  
A l l  O the r  GS 112 112 

0 0  Wage Grade 
T o t a l  Permanent 1 2 1  121 

_ _  

- 

ENGINEERING DIRECTORATE 

CY BY 

SES 1 1  
GS-15 4 4  
GS-14 18 20  
A l l  O the r  GS 75 73  

0 0  
T o t a l  Permanent 98 98 

- _  

Wage Grade - _  

i 
ADM I N I S T M T  13N D I RECTCUTE 

cy By 

SES 
GS-15 1 1  
GS-14 4 4  
A l l  O the r  GS 64 64 

0 0  Wage Grade 
T o t a l  Permanent 69 69  

- -  

1 

APPLIED SCIENCE DIRECTORATE 

CY BY 

SES .I 1 
GS-15 1 1  
OS-14 8 10 
A l l  O the r  GS 1 3  11 

0 0  Wage Grade 
T o t a l  Permanent 27 23 

- -  

- _  
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RESEARCH CENTER 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATES 

AMES RESEARCH CENTER 

DESCRIPTION 

The Ames Research Center (ARC) is located on 421 acres at the southern end of San Francisco Bay on land 
contiguous to the U.S. Naval Air Station, Moffett Field, California. Certain facilities, such as the 
utilities and airfield runways, are used jointly by NASA and the Department of the Navy. 
the ARC is the U.S. Army Research and Technology Laboratory. Personnel from this laboratory work closely 
with Ames personnel on research of mutual interest. 
assets in progress and contractor-held facilities at various locations, as of September 30, 1979, was 
$447,809,000. 

Also housed at 

The capital investment at the ARC, including fixed 

CENTER ROLES AND MISSIONS 

The programs at the Ames Research Center involve research and development in the fields of aeronautics, 
space science, life science, and space technology, as well as applications to national needs of the new 
science and technology growing out of the aerospace program. 
responsibilities are concentrated in: short-haul aircraft technology, rotorcraft technology, flight 
simulation, computational fluid dynamics, planetary probes, airborne sciences and applications, and aero- 
nautical and space life sciences. In addition to these major program responsibilities, the Center provides 
support for military programs, and various civil aviation projects. The principal and supporting roles are: 

Specifically, the Center's major program 

PRINCIPAL 

Fundamental Aerodynamics - advancing the general state of the art, both theoretical and experimental. 

Short-Haul Aircraft Technolopy - developing a technology base for facilitating incorporation of short- 
haul aircraft into overall air transportation systems. 

Rotorcraft Technology - developing a technology base for improving efficiency and flexibility for both 
civil and military use. 

Computational Fluid Dynamics - furthering the state of the art through the definition of new systems, 
both hardware and software, and application to aeronautical and other related areas. 
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Flight Simulation - improving the state of the art to permit more effective use of simulators in aircraft 
design and validation-of-flight simulation. 

Military Support - providing the technical support to military aviation in areas consistent with other ARC 
aeronautics roles and unique ARC capabilities. 

Airborne Research and Applications - operating instrumented jet aircraft for the purpose of conducting 
airborne research and applications experiments. 

Planetary Probes - developing thermal protection systems required for planetary atmosphere entry probes 
and managing probe development. 

Planetary Mission Operations and Data Analysis - completing the currently approved Pioneer series, in- 
cluding associated mission operations. 

Life Sciences: 

Human-Vehicle Interactions - furthering the state of the art through the study of man-machine and other 
human factor interactions and considerations involved in aircraft operations. 

Biomedical Support Systems - developing advanced technology for development of long duration life support 
systems and protective systems. 

Biological Experiments - developing, managing and operating experiments for determining effects of space 
flight on (non-human) living organisms and for providing information applicable to solving space medicine 
problems. 

SUPPORTING 

Space Transportation Passenger Selection Criteria - developing and evaluating the medical criteria for 
non-crew passenger selection. 

Astronomical Observation Techniques - focusing on airborne research and the developing of infrared tech- 
niques and supporting systems for use in Spacelab payloads. 

Vertical/Short Take-Off and Landing (V/STOL) Technology - developing a technology base for military 
V/STOL in support of Department of Defense missions. 
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I. 
11 . 
111. 

IV. 
V. 

SUMMARY OF RESOURCES REQUIREMENTS 
FUNDING PLAN BY FUNCTION 

1980 
1979 Budget Current 

Actual Estimate Estimate 
(Thousands of Dollars) 

Personnel and Related Costs.............................. 51,456 53,514 56,661 

Travel............................................... ..... 1,285 1,313 1,353 

Facilities Services...................................... 6,185 7,439 7,804 

Technical Services....................................... 844  90 9 866 

Management and Operations........u....................... 2,942 2,664 3,117 

69.801 Total, fund requirements............................... 62.712 65.839 

Distribution of Permanent Positions by Program 

Direct Positions 

Space Science.......................................o.......e. 

Physics and astronomy...................................... 
Planetary exploration...................................... 
Life sciences..............................~............... 

Space and Terrestrial Applications........................... 

Space applications......................................... 
Technology utilization..................*.................... 

Aeronautics and Space Technology............................. 

Aeronautical research and technology....................... 
Space research and technology.....................-........ 

Subtotal, direct positions.................gg..a......... 

1979 
Actual 

321 

94 
89 

138 

117 

109 
8 

80 7 

6 42 
165 

1,245 

- 

- 

- 
- 

1980 
Budget Cur r en t 
Estimate Estimate 

308 

90 101 
96 7 1  

138  136 

116 112 

107 108 
5 8 

816 80 1 

65 8 65 1 
165 143 

1,237 1,240 

- 324  - 

- - 

- - 
- - 

1981 
Budget 
Es t ima t e 

57,113 

1,446 

8,736 

924 

3,250 

71.469 

1981 
Budget 
Est ima t e 

303 

98 
6 9  

136 

117 

109 
8 

82 0 

655 
165 

1,240 

- 

- 

- 
- 
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1980 1981 
1979 Budget Current Budget 

Estimate Estimate Estimate Actual 

Center Management and Operations Support Positions..,......... 42 1 416 418 418 

............................ 1.666 1.653 1.658 1.658 Total, permanent: positions...... 

PROGRAM DESCRIPTION 

Permanent Positions 
(Civil Service) 

.................................................................. PHYSICS AND ASTRONOMY 98 

Ames concentrates its physics and astronomy activities in the field of infrared astronomy, taking the agency 
lead in this discipline. 

In 1981, the civil service personnel will provide support for the airborne astronomy program which includes 
a C-141 aircraft--the Kuiper Airborne Observatory (KA0)--as well as a Lear Jet aircraft. These aircraft are 
operated by Ames as flying astronomical observatories with the bulk of the observing accomplished by various 
University research teams. Ames supports these facilities with its in-house science competence and with its 
in-house capability to operate research aircraft. 

Infrared astronomy observation from space platforms avoids obscuration caused by the Earth's atmosphere. 
Ames has responsibility for instruments to accomplish these observations including development of the tele- 
scope portion of the Infrared Astronomical Satellite (IRAS), definition of an advanced instrument for use 
on Spacelab missions, and studies of instruments that may eventually be used as free flyers in space. 

................................................................ PLANETARY EXPLORATION. 69 

These civil service personnel are required in 1981 to accomplish the ongoing programs in support of agency 
goals in planetary exploration. 
backed by the scientific expertise of principal investigators from Ames, other NASA Centers and the University 
community. 
scientific and technological expertise and to provide the stimulus and definition for new planetary missions. 

This program consists of a continuing series of project management activities, 

An in-house supporting research and technology program serves both to maintain the Center's 
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In 1981 the civil service personnel will continue to provide project management and scientific support for: 
(1) Pioneers 6-9, a series of spacecraft exploring the physics of the interplanetary medium and providing 
ongoing data on the plasma in which the Earth is immersed; ( 2 )  Pioneers 10 and 11, two spacecraft that made 
close approaches to the planet Jupiter to study both the planet itself and the interaction of the solar wind 
with the planet's strong magnetic field (these spacecraft were then retargeted by being swung in the Jovian 
gravity field to explore other regions of the solar system--Pioneer 11 made the first close reconnaissance 
of Saturn in 1979, and Pioneer 10 has now crossed the orbit of Uranus on its way out of the solar system); 
(3) Pioneer Venus, launched in 1978, with its orbiter now in place around Venus; and ( 4 )  the Galileo pro- 
ject, approved in 1978, a natural outgrowth of the Pioneer Venus atmospheric probes. Ames has responsibility 
for the Probe portion of this mission. 

Ames researchers are playing key roles in all of these missions; Ames scientists are responsible, as 
principal investigators, for measuring the characteristics of the solar wind in interplanetary space and 
near Jupiter and Saturn; for measuring the atmospheric structure on Mars, Venus and Jupiter; for measuring 
atmospheric radiation balance on Venus and Jupiter; for measuring cloud characteristics on Venus and 
Jupiter; and for studying Mars for possible life-bearing soils and compounds. Ames researchers are also 
responsible for synthesizing atmospheric models for these planets that can be used to explain their current 
state and evolution and that can be applied in comparative studies to understand features of the Earth's 
weather and climate. 

Ames principal investigators and their coworkers maintain an active program of laboratory and theoretical 
studies to develop basic atmospheric modeling concepts, to obtain the necessary physical data on a molecular 
scale to interpret the spacecraft observations, and to develop new and improved scientific measurements and 
instrument concepts for use on spacecraft. This program concentrates on planetary atmospheres, and has been 
particularly active in combining radiative transfer concepts with aerosol physics to obtain comprehensive 
planetary cloud and dust models. 

Permanent Positions 
(Civil Service 1 

LIFE SCIENCES.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136 

In 1981, the civil service personnel will continue to be involved in research, hardware development, and 
program management related to meeting program milestones in the areas of understanding the effects of space 
flight on humans and other life forms; managing nonhuman biological experiments in space; developing advanced 
life support concepts and systems; and understanding the origin, evolution, and distribution of life and life- 
related chemicals on Earth and elsewhere in the universe. Examples of specific 1981 activities follows: 
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Space flight simulation studies will continue, with testing of 55- to 65-year old females, and other individ- 
uals with borderline of mild hypertension in the program, to understand and develop countermeasures for the 
physiological stresses of Shuttle flight. Ames investigators will be involved in the development phase of 
both animal and human experiments for the first dedicated life sciences Spacelab. 
to determine whether learned autonomic control (biofeedback training) to suppress the symptoms of motion or 
space sickness is still effective during the performance of a complex cognitive or motor task. 

Research will be underway 

Launch of the first life sciences experiment to fly on the Shuttle will occur on a Shuttle orbital flight 
test mission. The first flight unit of the Research Animal Holding Facility, configured to hold mice and 
rats, will be delivered in late FY 1981 for checkout and test at Ames prior to its flight on Spacelab 111. 
Hardware for U.S. experiments will be delivered to the Soviet Union for the Joint US/USSR Cosmos biological 
satellite flight in calendar year 1981. 

Studies will be under way using closed chambers for investigations of controlled ecology life support 
systems for space flight. 

Research in the origin and distribution of life and life-related molecules will be highlighted by 
analyses of biochemical pathways in living systems and of chemical abundances in Precambrian deposits by 
the use of an ultrasensitive stable isotope measuring system, and studies of the interactions of known poly- 
peptides and deoxyribonucleic acid (DNA) segments. 

Permanent Positions 
(Civil Service) 

SPACE APPLICATIONS................................................................ .... 109 

A highly diversified group of scientifically capable people is required to support programs in Earth 
Observations including space, atmospheric, and stratospheric programs; to provide skilled personnel and 
specialized airborne platforms in support of the Agency's applications satellite programs; to provide 
skilled personnel to interpret and process both spaceborne and airborne remotely sensed data; to provide 
knowledgeable personnel to interact with and disseminate data and associated processing techniques to the 
user community. 

The Ames stratosphere research program is an integrated activity that blends the expertise of the Center 
and University scientists both in the development of computer models for the upper atmosphere and in the 
measurement of stratospheric constituents and properties from aircraft platforms. Computer modeling of the 
stratosphere is being performed at Ames to understand the unperturbed stratosphere and to predict the effects 
on the stratosphere of various pollutants, such as aircraft emissions and fluorocarbons, and of natural ei)ents 
such as the solar cycle and solar storms. A similar program is under way for climate focussing on the climatic 
effects of aerosols in the Earth's atmosphere through models of aerosols and their radiative effects and 
measurements of ,aerosol properties from Ames aircraft. 
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Further, the Center's Space Applications role is fulfilled by: (1) conducting an-active and continuing 
broad program of applied research and development to enhance the use of remote and in situ sensing tech- 
nology for Earth resources applications and to transfer the ability to use this technology to a variety 
of Federal, State, regional, and local agencies; (2) working with these agencies to plan, initiate, and 
develop feasible and economical Earth resources sensing projects tailored to their specific needs; and 
(3)  defining, developing, and evaluating potential satellite sensors, data acquisition and processing 
techniques, and associated communications technology. 
aircraft, some of which serve as national and international faoilities for research in astronomy, geo- 
physics, meteorology, and Earth resources; others acquire data for remote sensing projects and provide 
a mechanism for integration of spaceborne, airborne, and ground-based data acquisition and processing 
systems. 

The Center controls a variety of operational 

In addition, this diversified scientific group: (1) provides management support to the Office of Space 
and Terrestrial Applications for the airborne instrumentation research program at.Ames and other NASA 
Centers; and ( 2 )  provides a mechanism for implementation of applications transfer activities through the 
Western Regional Remote Sensing Applications Center. 

Permanent Positions 
(Civil Service) 

TECHNOLOGY UTILIZATION................................................. ............... 8 

The Technology Utilization program at Ames is a comnunity undertaking involving the part-time efforts of 
scientists and engineers in many disciplines and in many Center organizations working under the leadership 
and coordination of a small full-time Technology Utilization Office staff to move knowledge developed from 
the NASA programs to industry for effective use in the market place. 

AERONAUTICAL RESEARCH AND TECHNOLOGY.............. .................................... 655 

In 1981, the content of the Ames program in aeronautics is characterized in terms of three elements: 
Generic Research and Technology, Vehicle Specific Technology (Short-Haul, Rotorcraft) and aeronautical 
support to other agencies and to industry. These three elements form a coherent and interdependent pro- 
gram to meet the Vertical/Short Take-Off and Landing (V/STOL) and rotorcraft milestones of improved 
aerodynamic and operational performance, improved terminal area safety and efficiency, and reduced noise 
and vibrations. 

Generic Research and Technolopy: 

The Generic Research and Technology program at Ames has its principal focus in the areas of computational 
aerodynamics, experimental methods, avionics, and safety. The program is concentrated in the disciplines of 
aerodynamics and aeroelasticity, flight dynamics, guidance and control, and human factors. The program 
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provides the fundamental disciplinary advances, both theoretical and experimental, that extends the state of 
the art. Substantial progress is anticipated in our ability to compute the theoretical behavior of aero- 
dynamic and propulsive flows and to measure experimental aircraft configuration parameters. In 1981, 
research programs in flight dynamics will define the important interrelationships between vehicle dynamics, 
stability and control, and handling qualities in the regime of hover, and in transition from vertical to 
horizontal flight for advanced V/STOL aircraft and rotorcraft. In guidance and control, the use of optimal 
control theory in conjunction with dynamic modeling of aircraft and ground-based guidance aids will provide 
new insight into the definition of air traffic control algorithms, particularly for the terminal area. 

In 1981, highlights in the human factors program will include: completion of the development of a baseline 
generic display of air traffic information for use in an aircraft cockpit; development of helicopter display 
and control integration to reduce pilot workload; study of advanced flight display formats for improving 
information presentation to aircrews; and completion of the operation of the NASAIFAA Aviation Safety Re- 
porting System as specified by the implementing Memorandum of Agreement. 

Vehicle Specific Technology Short-Haul: 

The Vehicle Specific Technology at Ames is focused on short-haul aircraft, both civil and military; Rotor- 
These aircraft have unique craft, V/STOL and Short-Range Conventional Take-Off and Landing (CTOL) aircraft. 

characteristics including: a dependence on propulstve life (in addition to aerodynamic lift); greater 
capability for versatile operations in the terminal area; and a greater degree of integration of man and 
machine. The vehicle technology emphasis at Ames relates to and depends on the basic capabilities and the 
aeronautical research disciplines described previously. In 1981, the research program will.include small- 
scale and large-scale wind tunnel testing and ground based simulation, and will culminate in flight research 
utilizing both rotorcraft and powered-lift research aircraft. This class of aircraft is dependent on high 
lift technology and low cost guidance and control systems, both of which are part of the ongoing program at 
ARC. The program includes wind tunnel and simulation investigations to achieve a significantly improved 
short-haul transport aircraft concept and compatible low cost avionics. 

Other Agency and Industry Support: 

The Ames Research Center has traditionally received requests from other agencies and from the industry 
for test support of their aircraft and systems development programs. The Navy and NASA have agreed to a 
comprehensive technical support program for the Navy V/STOL aircraft technology development. 
Research and Technology Laboratories of the U.S. Army Aviation Research and Development Command (AURADCOM) 
is located at Ames. The Aeromechanics Laboratory, the primary investigator of Army rotorcraft flight 
dynamics and controls, is also located at Ames, working both on independent R&D projects and with a staff 
integrated into the NASA organization on projects of joint interest. Extensive use is made of Ames aero? 
nautical research facilities in these efforts. 
Air Force Systems Command and the Navy Systems Command. Examples of these joint programs are: The Air 

The Army 

There are also a large number of joint programs with the 
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Force; Advanced Fighter Technology Integration, Advanced Flight Control Systems, Laser Velocimeter Vortex 
Flow Measurements, Aero-Optics Program and the A-10 Testing; The Navy; Aerodynamic Test Support of the AV-8B 
Harrier, V/STOL Fighter Studies and Wing Design Optimization Studies. 

Permanent Positions 
(Civil Service) 

SPACE RESEARCH AND TECHNOLOGY. ........................................................ 165 

In 1981, the number of civil service personnel requested will provide a Space Research and Technology Pro- 
gram which encompasses both basic research and project support. 
nology and materials research. The project work supports Space Shuttle, Galileo, Infrared Astronomical 
Satellite (IRAS) and the Orbiter Experiment program (OEX). 

The basic research focuses on entry tech- 

In 1981, the entry technology research will provide the aerothermodynamic data required for the design, 
development, and verification of planetary entry vehicles, and for computational fluid dynamic codes to 
predict space vehicle flow fields and performance. Work is proceeding to apply laser physics and laser 
techniques to the development of flow diagnostic tools to remotely probe gas dynamic flows in order to 
define and verify turbulence models. Research efforts in the materials area will provide thermal pro- 
tection systems concepts and materials for heat shields to protect earth and planetary entry vehicles 
(probes), develop computational chemistry codes to calculate basic properties of matter and expand the 
understanding of surface-environment interactions (corrosion). Research is also being conducted in the 
advanced electronics and materials area to determine atomic structure and properties of absorbed surface 
layers and to advance the state of the art of computing wave functions for molecules and atomic clusters. 

In 1981, the Shuttle project will be supported with ground-based facilities to study a variety of aero- 
dynamic and thermodynamic problems. 
performance data, heat shield shape change effects on aerodynamics, and subsonic probe stability. 
the area of orbiting astronomical instruments, work will continue to develop infrared detectors, to 
define systems for precision pointing and control of telescopes and to advance the technology required 
to cool the detectors to below 10 degrees Kelvin for support of the IRAS project. 
is supporting two Space Shuttle Orbiter experiments. 
of Shuttle (IRIS) to obtain measurements of surface temperatures of the lower and side surfaces of the 
orbiter by remote imagery from the C-141 Kuiper Airborne Observatory (KAO). 
OEX thermal protection experiments to study advanced materials and to evaluate possible cost and weight 
reductions for the thermal protection system for Shuttle and Advanced Space Transportation Syqtems. 

The Galileo project will be supported with heat shield design and 
In 

Ames Research Center 
The first is an OEX experiment for Infrared Imaging 

The second is to conduct 

RPM 7-9 



Permanent Positions 
(Civil Service) 

CENTER MANAGEMENT AND OPERATIONS SUPPORT.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418 

Center Management and Operations Support is defined as that support or services being provided to all Ames 
Research Center organizations which cannot be directly identified to a benefiting program or project. 
civil service personnel involved are: 

The 

Director and Staff 

The Center director, deputy director and the immediate staff, e.g., legal, patent counsel, equal opportu- 
nity, planning and analysis, public affairs, energy management and safety. 

Management Support 

Includes a wide range of activity categorized as management support for programs and functional organi- 
zations for the entire Center. 
contracting and procurement, personnel management, property management, financial management, and management 
information and analysis. 

Specific functions include resource and budget management, program control, 

Operations Support 

This is a broad spectrum of activity that is required to maintain and operate facilities, buildings, and 
equipment, and to provide the normal housekeeping services and logistics support for the personnel who 
manage and conduct the affairs of the Center. Specific activities are: 

Maintenance and operation of all buildings and facilities 
Administrative data processing and computer support 
Centerwide security and protection 
Fire protection 
Custodial services 
Logistics support including transportation, supplies, etc. 
Medical care of employees 
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RESOURCE REQUIREMENTS BY FUNCTION 

1979 
Actual 

. .............................. I PERSONNEL AND RELATED COSTS 51.456 
Summary of Fund Requirements 

A . Compensation and Benefits 

1 . Compensation 

a . Permanent positions .............................. 45. 320 

d . Overtime and other compensation .................. 563 

b . Other than full time permanent positions ......... 725 
c . Reimbursable detailees ........................... 28 

Subtotal. Compensation ......................... 46. 636 

2 . Benefits ............................................. 4. 419 

Subtotal. Compensation and Benefits ................ 51. 055 

B . Supporting Costs 

1 . Transfer of personnel ................................ 120 
2 . Personnel training ................................... 281 

Subtotal. Supporting Costs ......................... 401 

................... Total. Personnel and Related Costs 51.456 

1980 
Budget Cur rent 
Estimate Estimate 
(Thousands of Dollars ) 

53.514 56.661 

47. 175 49. 588 
800 1. 146 
168 168 
461 5 15 

48. 604 51. 417 

4. 630 4. 832 

53. 234 56. 249 

85 85 
195 327 

2 80 412 

Zba3 56.661 

1981 
Budget 
Estimate 

57.113 

49. 883 
1. 240 
168 
515 

51. 806 

4. 895 

56. 701 

85 
327 

412 

57.113 
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Explanation of Fund Requirements 

1980 1981 
1979 Budget Current -Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

A. Compensation and Benefits ................................ 51,055 . 53,234 56,249 56,701 

..................................... 51,806 1. Compensation.... 46,636 48,604 51,417 

a. Permanent positions .............................. 45,320 47 , 175 49,588 49,883 

The funds will support 1,658 permanent positions in 1980 and 1981. The increase from the 1980 budget 
estimate to the 1980 current estimate is due primarily to the October 1979 pay increase. 

Basis of Cost for Permanent Positions 

In 1981, the cost of permanent positions will be $49,883,000. The increase from 1980 results from 
the following: 

Cost of permanent positions in 1980........................................ 49,588 

Cost increases in 1981........ ............................................. +1,062 
Within grade and career advances: 
Full year effect of 1980 actions....................... .......... +440 
Partial year effect of 1981 actions.............................. +510 

+112 Full year effect of 1980 pay tncreases...... ....................... 
Cost decreases in 1981..............,...................................... -767 
Turnover savings and abolished positions: 
Full year effect of 1980 actions......... ...................... 
Partial year effect of 1981 actions............................ 

-328 
-274 

One less paid day in 1981..... ................................... -165 

............................. Cost of permanent positions in 1981... 49.883 
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1980 1981 
1979 Budget Current Budget 

Estimate Actual Estimate Estimate 
(Thousands of Dollars) 

b. Other than full time permanent positions 

1. cost......................................... 725 800 1,146 1,240 
2. Workyears .................................... 81 93 112 116 

The 1981 plan includes 116 workyears which will support the following programs: 

Distribution of Other than Full Time Permanent Workyears 

Program Workyears 

Cooperative training..... .................................................. 32 
Summer employment .......................................................... 18 

Other temporary employment ................................................. 32 
Opportunity programs....................... ................................ 34 

LE Total....... ............................................................. 
The increase from the 1980 budget estimate to the 1980 current estimate is due to a buildup in 

two feeder programs: (1) the non-baccalaureate cooperative training program and (2) the NASA Graduate 
Intern program, the continuation of the part-time permanent program, and the institution of the White House 
Research Apprenticeships program. 

The 1981 estimate reflects a continuation of the 1980 level allowing for the required pro- 
motion of the Graduate Interns at the end of their first year and a scheduled buildup in the Research 
Apprenticeships program. 

c. Reimbursable detailees............................ 28 168 168 168 

The military personnel detailed to the Ames Research Center on a reimbursable basis are in- 
dividuals experienced in aeronautics, rotorcraft technology and related fields. 
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The increase in 1980 is due to full-year payment of 5 detailees phased in during late 1979 
and early 1980 to support the rotorcraft program. 
level of effort. 

The 1981 estimate provides for continuation of the same 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

d. Overtime and other compensation .................. 563 46 1 5 15 515 

Overtime and night differential are used primarily for off-shift operation of major facilities 
such as the Unitary Plan Wind Tunnel System, the 40- by 8O-Foot Subsonic Wind Tunnel, and the 6- by 6-Foot 
Supersonic Wind Tunnel. The increase from the 1980 budget estimate is due to additional support of 40- by 
8O-Foot Subsonic Wind Tunnel modification project, the cost of the October 1979 pay increase. 
remain level in 1981. 

Overtime will 

2. Benefits.. ........................................... 4.419 4,630 4,832 4,895 

Following are the amounts of contribution by category: 

Civil Service Retirement Fund ...................... 3,188 3,291 3,539 3,560 
Employee life insurance.................,.......... 133 190 150 159 
Employee health insurance............ .............. 865 9 15 877 880 
Workman's compensation ............................. 216 216 246 276 
FICA............. .................................. 17 18 20 20 

Total............................................ 4.419 4.630 4.832 4.895 
The increase from the 1980 budget estimate to the 1980 current estimate is due to pay increases. 

Workmen's compensation estimates reflect the Department of Labor billings for 1980 and 1981. 

The increase in 1981 Over 1980 is related to the increase in personnel compensation. 
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1980 1981 
1979 Budget ' Current  Budget 

Actual Estimate E s t i m a t e  Estimate 
(Thousands of D o l l a r s )  

412 

1. Trans fe r  of personnel................................. 120 85 85 85 

- 412 - 2 80 - B. Supporting Costs........................................~. 40 1 

The decrease  from t h e  1979 a c t u a l  t o  t h e  cur ren t  e s t ima tes  f o r  1980 and 1981 a r e  due t o  completion 
of t h e  personnel t r a n s f e r s  r e l a t e d  t o  t h e  r o t o r c r a f t  p ro jec t .  

2. Personnel training.................................... 281 195 327 32 7 

The i n c r e a s e  from t h e  1980 budget e s t i m a t e  t o  t h e  1980 c u r r e n t  e s t ima te  i s  due t o  t h e  t u i t i o n  c o s t s  
a s s o c i a t e d  wi th  t h e  bui ldup of t h e  NASA Graduate I n t e r n  program ( i n i t i a t e d  l a t e  i n  1979) and c o s t s  a s soc ia ted  
wi th  C i v i l  Service  Reform A c t  implementation t r a i n i n g .  

1,353 1,446 1.313 11. TRAVEL..........................................e......mo. 1.285 
Summary of Fund Requirements 

A. Program Travel................~o.........~..o.....e..~.e~. 80 7 92 7 96 7 1,031 

B. S c i e n t i f i c  and Technical Development Travel............... 187 145 145 155 

2 60 C. Management and Operations Travel.......................... 291 

Total ,  Travel........................~........e...oeoo.e 1.285 1.313 1,353 1.446 

- 241 - 241 - 
Explanation of Fund Requirements 

A. Program Travel........................~.~.~.~.~~.e.....e~. 80 7 96 7 1,031 92 7 - - 
Program t r a v e l  i s  required f o r  t h e  accomplishment of t h e  Center ' s  miss ion and i s  t h e  l a r g e s t  p a r t  of 

t h e  Ames t r a v e l  budget, accounting f o r  7 1  percent  of t r a v e l  c o s t s  f o r  1981. 
i s  requ i red  f o r  t h e  cont inuing e f f o r t s  i n  space research,  a i r c r a f t  technology, f l i g h t  s imulat ion,  f l u i d  
mechanics, a i rborne  resea rch  and a p p l i c a t i o n s ,  and space l i f e  sciences.  

Travel f o r  program purposes 
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The increase in the 1980 current estimate is required for support of the Infrared Astronomy Satellite, 
Galileo, Western Regional Applications program, increased C-141 flights and monitoring of various con- 
tractor's performance in the construction of the 80- by 120-Foot Wind Tunnel Test section. 
program travel in 1981 is needed for: 
Haul Research Aircraft (QSRA); the management, coordination and integration of 45 experiments in the Life 
Science Flight Experiments program scheduled for Spacelab 3 and 4 (which involves trips, to several in- 
stitutions domestically, in Europe, and Australia); the Ames participation in the Russian Cosmos project 
and Bed Rest experiment which will require trips to Moscow and Budapest. 

Increase in 
the scheduled flight testing of the Tilt Rotor and the Quiet Short- 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

B. Scientific and Technical Development Travel.......... .... 187 145 145 155 

Scientific and technical development travel permits employees to participate in meetings and technical 
This participation allows them to benefit seminars with other representatives of the aerospace community. 

from exposure to technological advances outside ARC, as well as to present both accomplishments and pro- 
blems to their associates. Many of the meetings are made up of working panels convened to solve certain 
problems for the benefit of the Government. The level of travel in 1981 is expected to increase to provide 
for the presentation of additional aeronautical, life sciences and space and astronautical papers to the 
scient i f i c community . 
C. Management and Operations Travel......................... c__ 241 260 241 291 

Management and operations travel provides for the direction and coordination of general management 
matters. It includes travel in such areas as personnel, financial management and procurement activities, 
and travel of the Center's top management to NASA Headquarters, other NASA Centers, contractor plants, 
and local transportation. The increase in 1981 allows only for the escalation of the General Services 
Administration (GSA) rental rates for passenger vehicles and the escalation of fuel costs for passenger 
vehicles. 

1 - 
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1980 1981 
19 79 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

.............. 111. FACILITIES SERVICES...................... 6.185 7,439 7,804 8,736 

Ames Research Center is located on 421 acres of ground in a complex of facilities made up of laboratory 
and office type buildings as well as research wind tunnels. 

This complex encompasses 2,101,754 gross square feet of building space including 10 major buildings. 
This physical plant supports an average daily population Also included are 11 major technical facilities. 

of 2,500 to 2,900 personnel. 
shift and frequently during off-peak hours. 

Many of the facilities are utilized on schedules involving more than one 

Summary of Fund Requirements 

3 A. Rental of Real Property.................................. - 
B. Maintenance and Related Services 

1. Facili t ies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  327 
2. Equipment ............................................ 67 

Subtotal ........................................... 394. 

C. Custodial Services.... ................................... 1,703 

D. Utilities Services ........................................ 4,085 

Total, Facilities Services............................. 6.185 
Explanation of Fund Requirements 

A. Rental of Real Property .................................. 3 

129 
63 

192 - 
1,640 

5,607 

- 

7.439 

134 
67 

201 - 
1.702 - 
5,901 

2.804 

135 
68 

203 - 

1,841 

6,692 

8.736 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estiite 
(Thousands of Dollars) 

B. Maintenance and Related Services......................... 394 192 201 203 

1. Facilities.......................... ................. 327 129 134 135 
2 .  Equipment ............................................ 67 63 67 68 

Maintenance and repair includes the maintenance of grounds and emergency repairs of heating, ventilating, 
lighting equipment of institutional buildings and offices, 
scape maintenance of approximately 30 acres of improved planted areas and includes pest control of these areas; 
maintenance of approximately 45 acres of unimproved areas such as substations, aircraft taxiways, drainage 
ditch, large fields and along roadways within these areas; and vacuum sweeping approximately 42 acres 
of streets, parking lots, aircraft ramp, taxiway and V/STOL areas. The 1979 amount includes one-time items 
such as repair of break in the main water system and resurfacing damaged roads. The estimates for 1980 and 
1981 reflect a return to the normal level of effort. 

The maintenance of grounds include general land- 

C. Custodial Services ........................................ 1.703 1,640 1,702 1,841 

This activity involves primarily 65 workyears of support contract effort to provide janitorial and 
security services, fire protection provided by the U.S. Navy, and other miscellaneous custodial services and 
supplies. The increase from the 1980 budget estimate to the 1980 current estimate is due to labor rate in- 
creases on the security contract. The 1981 increase will provide for the full year effect of previously 
negotiated contractor wage rates at the same level of effort projected in 1980. 

1. Janitorial services (36 workyears of effort) ........................................... 597 

Janitorial and building cleaning services are associated with approximately 1.6 million square 
feet of various types of space located in 75 buildings. Services are also provided €or 50 trailers being 
utilized to provide temporary office and shop space. 

2. Fire protection services............................................................... 381 

Fire protection services are provided by the U.S. Naval Air Station, Moffett Field, 
California. The 1981 estimate is based on the most recent actual cost experience. 

3. Security services (29 workyears of effort)........... .................................. 662 
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Included are security services for buildings and property including aircraft and computer facilities. 
Included also is the provision of "round-the-clock" staffing of the emergency duty office which monitors fire 
security, and safety alarms and coordinates fire, security, and safety areas in emergency situations. 

1980 
Budget 1979 Budget Current 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

4. Other services........................................................ .................. 201 

Pest control services,; on an as needed basis, are funded in this activity. Also included are refuse 
collection, laundry and custodial supplies. 

D. Utilities Services....................................... 4,085 5,607. 5,901 6,692 

The major ulility service is electricity with lesser requirements for natural gas, fuel, oil, water and 
sewage services. 

1. Electricity (242,000 ~/Hrs.) ........................................................... 5,614 
2. Natural gas (214,000 K cu. ft.) ......................................................... 85 6 
3. Fuel oil (200,000 gals.) ................................................................ 102 
4. Water and sewage........................................................................ 120 

Utilities include electric power, natural gas, water and sewage services. Electricity is provided by the 
U.S. Bureau of Reclamation (USBR) and Pacific Gas and Electric Company (P.G. &E.); natural gas is provided 
by P.G. &E., water by the U.S. Naval Air Station, Moffett Field, and sewage service by the City of Mountain 
View. 

Approximately 80 percent of electric power cost is consumed in the operation of high power demand re- 
search facilities such as the Unitary Plan Wind Tunnel System, the 40- by 8O-Foot Wind Tunnel, the 3.5-Foot 
Hypersonic Tunnel, the 14-Foot Transonic Wind Tunnel and in the operation of simulators and smaller wind 
tunnels, and other research facilities. Approximately 55 percent of natural gas is used in research 
facilities; the other part is used for heating and ventilation of institutional buildings. 

The estimated energy usage and funding levels requested for the 1980 current estimate and 1981 estimate 
are based on the latest requirements for wind tunnel testings scheduled for the two fiscal years. The re- 
quirements for energy are based on a total of eight shifts a day operation of the high speed wind tunnels. 
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The difference between the 1980 budget estimate and the 1980 current estimate is primarily in consumption 

The 1980 current estimate is based on usage of 252 M KWH to support the level of wind tunnel 
of electricity. 
hours (M KWH). 
testing and operations (eight shifts) required in 1980. 

The 1981 estimated energy usage of 242 M KWH for an eight shift operation reflects the effect of energy 
conservation initiatives instituted during 1979 and 1980. 

The energy cost  estimates in 1980 and 1981  allow for already announced utility rate increases (the USBR 
in the Federal Register supplemented by local announcements, and P.G. &E. in its Application NOS. 58545 and 
58546 with the California Public Utilities Commission). 

The 1980 budget cost estimate was based on electric energy usage of 215 million kilowhtt 

IV. 

A. 

B. 

C. 

A. 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thou sands of Dol lar s ) 

TECHNICAL S E R V I C E S . . . . . . . . . . . . ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ . ~ ~ ~ o ~ ~ ~ ~ o o ~ ~ ~ ~  844 90 9 866 924 

Summary of Fund Requirements 

Automatic Data Processing 
Operations.........................................em..... 480 478 516 555 

Scientific and Technical Information 
Education and Information................................. 253 257 241 259 

110 Shop Support and Services................................. 111 

Total, Technical Services............................... 844 90 9 866 92 4 
- 109 - 174  - 

Explanation of Fund Requirements 

Automatic Data Processinq................................. 480 

This category reflects the central ADP facility operating costs which are incurred by administrative 

555 - 516 - 478 - 
. -  

organizations.- These costs are incurred through a system wheieby user organizations are charged for actual 
usage of the ADP central facility's equipment and services. 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Es t imat e 
(Thousands of Dollars) 

1. Operations (18 workyears of effort)....... ........... 480 478 516 555 

This function includes ADP computer operations and programming that are charged to administrative 
organizations through the Center's charge-back systems. The charges include the organizations' proportionate 
share of support service contracts. The increase from 1980 budget estimate to 1980 current estimate is due to 
a net increase of four workyears of contract support services from a total of 14 in 1980 budget estimate, 
and an increase in the cost of computer printing paper. The increase in 1980 current estimate over 1979 
actual, and 1981 estimate over 1980 current estimate, is due primarily to negotiated support contract wage 
increases. 

B. Scientific and Technical Information..................... 253 25 7 241 259 

1. Education and Information (11 workyears of effort) ... 253 25 7 241 259 

Included in this category is a support service contract to perform public information services (e.g., 
tour guide), media development (e.g., public exhibits, etc.) and educational programs. 

The decrease in the 1980 current estimate from 1979 actual and from 1980 budget estimate, reflects 

The increase in 1981 is due primarily to negotiated support contract wage 
the reduction of the Public Affairs Office (PAO) activity related to the Pioneer/Saturn encounter which was 
accomplished in September 1979. 
increases. 

C. Shop Support and Services................................ 111 174 109 110 

This category includes administrative shop, photo and graphics services. Approximately 61 percent of 
this function cost is to support the public affairs activity. Subsequently, the decrease in 1980 current 
estimate from 1979 actual and 1980 budget estimate also reflects the reduction of the PA0 activity related 
to the Pioneer/Saturn encounter. The increase in 1981 reflects a modest escalation in unit cost. 
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1979 
Actual 

Summary of Fund Reguirement s 

A. Administrative 841 

B. Printing and Reproduction.................................. 109  

C. Transportation.........................................*... 165 

D. Installation Common Services................................ 1,827 

Total, Management and Operations......................... 2,942 

Explanation of Fund Requirements 

A. Administrative Communications...................e.......... 841 

1980 
Budget Current 
Estimate Estimate 
(Thousands of Dol lar s ) 

2,664 3,117 

835 90 7 

102 90 

38 177 

1,689 1,943 

2.664 3,117 

90 7 - 835 - 

1981 
Budget 
Estimate 

3.250 

91 6 

92 

194  

2,048 

3.250 

916 - 
Communication services are provided by the General Services Administration (GSA) for the Federal Tele- 

The increase in the 
communications Service (FTS) and the Pacific Telephone and Telegraph Company for local service. 
communications consists of teletype equipment and services provided by Western Union. 
1980 current estimate is due to increases in rates. The increase in 1981 reflects increases in rates 
partially offset by a reduction in requirements. 

Other 

1. Local telephone services..........e........................e..........e................ 46 1 

The major part of this covers 1,470 Centrex lines and 2,258 telephone instruments which serves about 
3,400 individuals on-site at ARC, including on-site contractors and tenants from other Government agencies. 

This service is primarily (98 percent) FTS services; the balance (2  percent) is commercial long 
distance, message unit charges and leased line service charges. 

Includes Western Union Telegraphic Services and leased equipment. 

2 1  
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1980 1981 
1979 Budget Current Budget 

Estimate Actual Estimate Estimate 
(Thousands of Dollars) 

................................ B. Printinp and Reproduction 109 102 90 92 

The estimates for administrative printing includes the Prin,ting and Reproduction Facility operating costs 
incurred by administrative organizations and includes supplies, materials, equipment acquisition and outside 
procurements. The reduction in the 1980 current estimate from the 1980 budget estimate is due to a reduction 
in requirements. The 1981 estimate is essentially level with 1980. 

.................................... C. Transportation....... 165 38 177 194 

The estimates include the motor pool operation cost including GSA truck rentals, freight costs, Govern- 
ment bills of ladings, air freights and other general shipments. 
mate to the 1980 current estimate reflects full funding of the support contract formotor pool operationsof four 
workyears. The increase in 1981 provides for higher GSA rental rates and negotiated support contract wage 
increases. 

The increase in 1980 from the budget esti- 

D. Installation Common Services.............................. 1,827 1,689 1,943 2,048 

These services include the Center Management and Staff function, medical services operation, and the 
Installation Support Services activities. The increase from 1980 budget estimate to 1980 current estimate 
is due to the addition of two support contract service workyears in the installation support services 
function, and an increase in the workyear wage rate (for the same support service contract) negotiated 
by the Small Business Administration (SBA) in 1979 which was not accounted for in the 1980 budget estimate. 
The two additional workyears are based upon greater volume of stores supply warehousing and pickup and 
delivery activities experienced since the occupancy of the new warehouse facility in 1979. The increase 
in 1980 current estimate over 1979 actual, and the 1981 estimate over 1980 current estimate allows for 
a modest escalation of unit costs. 

1. Center management and staff........................ ..................................... 346 

Includes the general management of the Center as an installation and includes such activities as the 
Directorate offices, general and patent legal services, personnel, procurement, and financial management 
services. Significant cost items include the various Equal Employment Opportunity (EEO) programs, the 
Intergovernmental Personnel Act (IPA) programs, various management studies, and management information 
sys tens development. 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

2. Medical services................... ..................................................... 292 

Medical services include the staffing of the Health Unit, laboratory service fees, clinic supplies, 
and maintenance of clinic equipment. 

3. Installation support services (33 workyears of effort) .................................. 1,410 

Installation support services consist predominantly of the support service contract for supply manage- 
ment, mail, and pickup and delivery services. The balance of the functional costs consist of administrative 
equipment acquisition, office supplies and materials, maintenance and repair and lease of office equipment, 
and postage. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATES 

HUGH L. DRYDEN F'LIGHT RESEARCH CENTER 

DESCRIPTION 

The Hugh L. Dryden Flight Research Center (DFRC), Edwards, California, is 65 air miles northeast of Los 
Angeles. The Center is located at the north end of Edwards Air Force Base on 521 acres of land under a 
permit from the Air Force. 
Dry Lake, a 55-square mile area with a complex of runways varying in length from five to eleven miles. 

The Air Force Base encompasses 300,722 acres. The Center is adjacent to Rogers 

The physical plant consists of an office-laboratory building with adjoining shops, a flight maintenance 
hangar, a flight loads research facility, and an integrated support facility. Special Shuttle support 
facilities include the Orbiter hangar and the Orbiter mating-demating facility. Auxiliary buildings include 
warehouses, an auxiliary power system building, an aircraft maintenance dock, and hangar. The aerodynamic 
test range is operated with a site at Edwards, California. The total capital investment of the Dryden Flight 
Research Center, including fixed assets in progress and contractor held facilities at various locations, as 
of September 30, 1979, was $87,910,000. 

CENTER ROLES AND MISSIONS 

The primary mission of the Dryden Flight Research Center, established in 1947, is to conduct aeronautical 
flight research in the areas of aerodynamics, structures, .control systems, propulsion systems, disciplinary 
integration effects, safety, operations, and human-vehicle interactions in support of both military and 
civil national needs. This includes planning, conducting, analyzing, and reporting of flight research for 
the purposes of verification of predicted characteristics and the identification of unanticipated problems 
in actual flight. The principal and supporting roles of the Center are: 

PRINCIPAL, 

Aeronautical Flight Research - conducting flight research using aircraft as test facilities; conducting 
flight research programs of advanced aerospace vehicle concepts; and innovating concept revisions and 
supporting systems that ultimately lead to fully operational mission applications. 
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Flight Test Techniques - determining the suitability of the Remotely Piloted Research Vehicle (RPRV) test 
technique for flight research. 

Flight Instrumentation Development - directing the cooperative efforts in development of new methods and 
equipment for flight measurements. 

Avionic and Flight Control - conducting flight test evaluation of new and innovative concepts in flight 
Low Speed Aircraft - establishing a flight data base for Vertical/Short Take-off and Landing (V/STOL) 

control to validate design methods and verify system performance in the flight environment. 

aircraft in flight dynamics and operating systems for utilization in the design and development of future 
civil and military aircraft. 

High Speed Aircraft - conducting flight research on advanced configurations and demonstrating the potential 
for improved aircraft performance through the integration of aircraft systems. 

Materials and Structures - conducting tests to increase the understanding of structural responses to aero- 
dynamic heating, with particular emphasis on high temperature space or hypersonic vehicle structures. 

Dryden also provides host Center functions for NASA flight activities which are managed by other Centers 
This function includes all institutional but which require testing at the Edwards Air Force Base complex. 

support and coordination as well as supervision of flight operations. 

SUPPORTING 

Shuttle Orbiter - providing landing and recovery capability during Orbital Flight Test (OFT) missions and 
contingency recovery capability for subsequent operational flights. 

Aerodynamic - supporting the development of the technology data base for Laminar Flow Control concepts 
which could be utilized in future commercial aircraft. 

Transport Aircraft - exploring as a cooperative effort, the development and validation of integrated 
design methods which utilize active flight controls to enhance aircraft structural efficiency. 

Advanced Propulsion - supporting flight research programs to establish a technology data base for 
advanced turbopropeller systems to improve the energy efficiency of future aircraft. 

Rotorcraft - supporting the envelope expansion and hazardous flight research testing of research rotorcraft. 
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SUMMARY OF RESOURCES REQUIREMENTS 

FUNDING PLAN BY FUNCTION 

1980 
Cur r en t 1979  Budget 

Actual Estimate Estimate - 
(Thousands of Dollars) 

I. Personnel and Related Costs.............................. 14,179 14,270 15,176 

11. Travel...............................................o... 3 3 9  415 3 9 4  

111. Facilities Services..........................o....o.~.... 2,449 2,661 3,185 

IV. Technical Services..................................oo... 40 8 45 8 665 

V. Management and Operations............................eoo. 1,693 1,987 2,282 

Total, fund requirements................................. 19.068 19,791 21,702 

Distribution of Permanent Positions by Program 

1980 
1979  Budget Current 

Actual Estimate Estimate 

Direct Positions 

40 - 27 1 9  Space Transportation Systems................................. - 
Space shuttle.............................................. 27 1 9  40 

1 

Life sciences.............................................. 1 1 1 

- 1 - 1 Space Science...........................o.......~~o.....~~o~. - 

1981  
Budget 

Estimate 

15,142 

400 

3,150 

789 

2,200 

21.681 

1981  
Budget 

Est ima t e 

30 - 
30  

2 - 
2 
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Space and T e r r e s t r i a l  Applications........................... 

Technology utilization..................................... 

Aeronaut ics  and Space Technology............................. 

Ae ronau t i ca l  r e s e a r c h  and technology................. ...... 
Space r e s e a r c h  and technology.......................... .... 

Space Tracking and Data Systems.............................. 

Tracking  and d a t a  acquisition.............................. 

Sub to t a l ,  d i r e c t  positions.............................~... 

Center  Management and Opera t ions  Support Positions........... 

T o t a l ,  permanent positions........... ...................... 

1979  
Actual  

1 

1 

- 

32 9 

3 2 9  

- 

2 9  

2 9  

387 

- 
- 

1980 
Budget Current  

E s t  imat e Es t imate  

1 

1 

- 

319  

319 

- 

30 

3 0  

3 70 

9 1  

- 
- 

- 
- 46 1 - 

1 

1 

297 

2 93 

4 

2 9  

29 

368  

93 

- 46 1 

- 

- 

- 
- 

- 
- 

1981  
Budget 

E s t  ima t e 

1 

1 

- 

306 

30 1 

- 

5 

29 

2 9  

- 
- 
368 

PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  
(Civi l  Service) 

I n  1981 ,  Dryden F l i g h t  Research Center  (DFRC) w i l l  suppor t  t h e  S h u t t l e  O r b i t a l  F l i g h t  Test  (OFT) m i s s i o n s  
and o t h e r  S h u t t l e  a c t i v i t i e s .  Current  p l ann ing  i s  f o r  Edwards A i r  Force  Base t o  he  t h e  primary l and ing  s i t c  
f o r  t h e  f i r s t  f o u r  mis s ions  and t h e  secondary l and ing  s i t e  f o r  subsequent  miss ions .  After landing ,  t h e  
S h u t t l e  O r b i t e r  w i l l  be r e t u r n e d  t o  Kennedy Space Center  by s h u t t l e  c a r r i e r  a i r c r a f t .  
o p e r a t i o n a l  and i n s t i t u t i o n a l  suppor t  f o r  t h e  Space S h u t t l e  l and ing  a c t i v i t i e s  a t  Edwards. I n  a d d i t i o n ,  
Dryden w i l l  p rov ide  a i r c r a f t  t o  t e s t  t h e  Microwave Scanning Beam Landing System (MSBLS), p rov ide  O r b i t e r  
Convoy o p e r a t i o n s  suppor t ,  and m a i n t a i n  t h e  S h u t t l e / C a r r i e r  A i r c r a f t  f a c i l i t y .  

Dryden w i l l  p rov ide  
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Permanent Positions 
(Civil Service) 

In 1981, it is planned to develop and evaluate cost effective, reliable human-machine control systems for 
use in remote manipulation such as manual landing of Shuttle type vehicles. Flight studies of remotely 
piloted high performance vehicles will be performed to determine information requirements and procedures 
necessary for descent, approach, flare, touchdown, and rollout without direct external vision. Television 
sensors and displays with inside-out references will be evaluated to define optimum human-machine design 
characteristics. 

1 

In 1981, one civil servant is required to continue studies of various means to improve the aerodynamic 
efficiency of ground vehicles. Various add-on devices, which potentially could be manufactured by small 
businesses, will be evaluated. 

30 1 

The aeronautical program includes continuing work in research and technology base areas and conducting 
specific systems technology flight research programs involving fluid physics, propulsion, structures, 
avionics and controls, human factors and multidisciplinary research and Conventional Take-Off and Landing 
(CTOL), rotorcraft, Vertical/Short Take-Off and Landing (V/STOL), and high performance type aircraft. The 
majority of the programs are joint or cooperative efforts with the military, other NASA Centers or 
Government agencies where the unique flight research facilities and capabilities at Dryden provide an 
important part in the development or demonstration of technology areas of interest. 

In 1981, the objective of the activities under the research and technology base program is to provide 
continuing research and development efforts in all technical discipline areas so that improved understanding 
can be applied to problems associated with aircraft in all flight regimes. 
and Technology (R&T) base program in 1981 includes flight demonstration of an active flutter suppression 
system on a highly elastic supercritical wing on a Firebee I1 vehicle; flight testing'of a low cost AD-1 
vehicle to evaluate fundamental aspects of controlling an oblique wing aircraft; and flight tests of digital 
fly-by-wire experiments to support development of advanced avionics technology. Effort will also continue 
toward the development of new or improved flight test techniques and flight test instrumentation to increase 
NASA's capability to conduct flight research. 

Flight research in the Research 
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The Systems Technology program in 1981 will include joint ARCIDFRC flight tests to complete the envelope 
expansion for the Tilt Rotor Research Aircraft; participation in the joint NASA/USAF AFTI/F-111 program for 
research and development of a Mission Adaptive Wing to obtain in-flight smooth contour changes to the wing 
aerodynamic shape to achieve improved aerodynamic efficiency; using a digital flight control system for con- 
ventional and nonconventional control without degrading overall performance; continued joint NASA/Navy F-141 
Stores High Alpha flying qualities program to define safe operating envelope and means for avoiding de- 
parturelspins; continued flight evaluation of the advanced technologies incorporated in the Highly Maneu- 
verable Aircraft Technology (HiMAT) aircraft; Aircraft Energy Efficiency (ACEE) programs including flight 
evaluation of an active control system that will provide gust alleviation, maneuver load control and flutter 
suppression for the Aeroelastic Research Wing Vehicle (ARW-2) as part of a joint LangleyIDryden program; 
and, acoustic flight tests of advanced high tip-speed propellers, developed by Lewis, in support of the 
advanced turboprop program. 

Permanent Positions 
(Civil Service) 

5 

This work is directed primarily toward developing and conducting selected Space Shuttle experiments and 
performing disciplinary research in the high temperature space structures technology area. 

The Shuttle experiments includes the development of a Shuttle Entry Air Data System (SEADS); acquisition 
of Shuttle lift and drag data at hypersonic speeds; studies to evaluate adequacy and provide a basis for 
improving Shuttle handling qualities criteria; and application of modified maximum likelihood parameter 
estimation methods for determination of digital flight control system, stability and control, performance, 
and structural and atmospheric turbulence characteristics in the Shuttle reentry environment. 

High temperature space structures disciplinary research will involve analysis and laboratory tests of 
medium size specimens to evaluate predictive techniques for thermal structures. Also airloads data will be 
obtained from calibrated strain gages on the Orbiter and compared with wind tunnel and theoretical predic- 
tions to evaluate flight measurement technique and analytical methods. 

29 

In 1981, DFRC will maintain and operate the NASA Aerodynamic Test Range (ATR), which provides direct 
operational support for a wide variety of aerodynamic and aerospace programs. During mission support 
operations, the various functional elements such as radar, tracking and data processing, communications, 
video telemetry acquisition, and telemetry data processing all function in a coordinated manner to provide 
real time control and monitoring capabilities. 
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Permanent P o s i t i o n s  
(C iv i l  Serv ice)  

Center Management and Operat ions Support i s  def ined  a s  t h a t  support  o r  s e r v i c e s  being provided t o  a l l  
Dryden F l i g h t  Research Center o rgan iza t i ons  which cannot be d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t t i n g  program 
or  p ro j ec t .  The c i v i l  s e r v i c e  personnel  involved a r e :  

D i r ec to r  and S t a f f  - The Center Di rec tor ,  Deputy Direc tor ,  and immediate s t a f f ,  and s t a f f  o rgan iza t i ons ,  
e.g., Legal, Pa t en t  Counsel, Equal Opportunity,  Safe ty  and Publ ic  Af fa i r s .  

Management Support - Inc ludes  a wide range of a c t i v i t y  ca tegor ized  a s  management support  f o r  program and 
func t iona l  o rgan iza t i ons  f o r  t h e  e n t i r e  Center. S p e c i f i c  func t ions  i nc lude  r e sou rces  and budget management, 
pr'ogram con t ro l ,  con t r ac t i ng  and procurement, personnel  management, i n s t i t u t i o n a l  support ,  f i n a n c i a l  manage- 
ment and management in format ion  systems ana lys i s ,  development, and maintenance. 

Operat ions Support - This i s  a broad spectrum of a c t i v i t y  t h a t  i s  r equ i r ed  t o  main ta in  and ope ra t e  
f a c i l i t i e s ,  bu i ld ings ,  and equipment, and t o  provide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  support  
f o r  t h e  personnel  who manage and conduct t h e  a f f a i r s  of t h e  Center. S p e c i f i c  a c t i v i t i e s  a re :  

Maintenance and ope ra t i on  of a l l  bu i ld ings  and f a c i l i t i e s  
Data process ing  and computer support  
R e l i a b i l i t y  and q u a l i t y  assurance 
Center-wide s e c u r i t y  and p r o t e c t i o n  
Fire p r o t e c t i o n  
Custodial  s e r v i c e s  
L o g i s t i c s  support  inc luding  t r a n s p o r t a t i o n ,  supp l i e s ,  e tc .  
Medical c a r e  of employees 
Photographic and g raph ic s  support  

c 
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RESOURCE REQUIREMENTS BY FUNCTION 

19'9 
Actual 

I. PERSONNEL AND RELATED COSTS ................................ 14.179 
Summary of Fund Requirements 

A . Compensation and Benefits 

1 . Compensation 

.. Permanent positions ............................... 12. 0 6 1  
b . Other than full time permanent .................... 3 75 

d . Overtime and other compensation ................... ' 265 
.. Reimbursable detailees ............................ 68 

Subtotal. Compensation ............................ 12. 769 

2 . Benefits .............................................. 1. 234 

Subtotal. Compensation and Benefits ................... 14. 003 

B . Supporting Costs 

1 . Transfer of personnel .................................. 70 
2 . Personnel training .................................... 106 - 

Subtotal. Supporting Costs ............................ 176 

Total. Personnel and Related Costs .................... 14.179 

Explanation of Fund Requirements 

A . Compensation and Benefits ................................. 14. 003 

1 . Compensation .......................................... 12. 769 .. Permanent positions ............................... 12. 0 6 1  

1980 
Budget Current 
Estimate Estimate 
(Thousands of Dollars) 

14. 270 15.176 

12 . 805 
382 564 
106 78 
211 2 48 

12. 200 

1.2 . 899 13. 695 

1. 221 1. 306 

14. 120 15. 0 0 1  

58 58 
117 92 . . 

150 175 

14. 270 15.176 

14. 120 15. 001 

12 . 899 13. 695 

12. 200 12 . 805 

1981 
Budget 
Estimate 

15.142 .- 

12. 762 
595 

78 
230 

13. 665 

1. 298 

14. 963 

63 
116 

179 

15.142 

. 

14. 963 

13. 665 

12 . 762 
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The 1981 estimate supports a permanent personnel complement of 461 positions. The current 
estimate for 1980 is increased from the 1980 budget estimate as a result of the October 1979 pay increase. 

Basis of Cost for Permanent Positions 

In 1981, the cost of permanent positions will be $12,762,000, a reduction of $43,000 from the 1980 current 
The estimates are derived from the following calculations: estimate. 

Cost of permanent positions in 1980..........................0.........000....e. 12,805 

Cost of increases in 1981............................e...0......0.....-.....~-~- +279 
Within grade and career advances: 

Full year effect of 1980 act~ons..............~..................~~~~ 4-131 
Partial year effect of 1981 actions.................~....o~~.....~~..~ +136 

Full year effect of 1980 pay increase................................... +I2 

Turnover savings and abolished positions: 
Cost decreases in 1981.....................................................0.... -322 

Full year effect of 1980 actions........................................ -124 
Partial year effect of 1981 actions................................... -148 

One less paid day in 1981............................................... -50 

Cost ot permanent positions in 1981... .......................................... 12.762 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

b. Other than full time permanent positions 

1. COSt......................~.....*~~~~~...~~~.~~ 3 75 382 564 5 95 
2. Workyears..................................... 41 44 60 62 

The 1980 current estimate increases from the 1980 budget estimate is due to the continuation 
of a part-time employment program, the reinstitution of the junior college cooperative training program, and 
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an increase due to the White House Research Apprenticeship program. 
programs as shown: 

This effort will support the following 

Propram Workyear 6 

Cooperative training.................................~.o.....~.....oo~~ 32 
Opportunity programs.. . . . . . . . . . . . . . . . . . . . . . . . . .~..~.. .~~~... .~~.. .~~e~o 19 
Summer employment.............~.........................o~~~.......~.... 2 ....................................... 9 Other temporary employment...... - 

- 62 - Tota~.......................................~~..........~~~.....~oo.. 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

c. Reimbursable detailees............................. 68 106 78 78 
u 

The services of a small group of military officers are used in the Center's programs where such 
assignments are of mutual benefit to NASA and the respective service. Under the existing agreements, the 
parent organization is reimbursed for salaries and related costs. The reduction from the 1980 budget esti- 
mate to the 1980 current estimate is due to a reduction of one military detailee. 

d. Overtime and other compensation.................... 265 211 2 48 230 

Overtime is restricted to emergency repairs and abnormal temporary workload. A substantial 
portion is used to prepare for test flights. The 1980 current estimate increase from the 1980 budget esti- 
mate reflects the Shuttle schedule slip into 1980, and the October 1979 pay increase. 

Following are the amounts of contribution by category: 

Civil Service Retirement Fund.......................... 
Rnployee life 
Rnployee health insurance............................*. 

879 
37 

256 

86 9 
42 

2 70 

9 42 
43 

2 65 

941 
43 

2 63 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

The current estimate for 1980 is higher than the 1980 budget estimate due to the October 1979 pay 
increase. 
savings due to the full year effect of manpower reductions. 

The 1981 estimate reflects the full year cost of the pay increase which is slightly offset by 

Workmen's compensation costs are based on the anticipated Department of Labor billings for 1980 
and 1981. 

179 - 175 - 150 - 176 B. Supportinp Costs........................................... - 
1. Transfer of personne~..............o.......~~.~....~~o~ 70 58 58 63 

The costs associated with the transfer of personnel include movement of household goods, subsisten- 
ance and temporary expenses, real estate costs and miscellaneous moving expenses related to change of duty 
station. 

2. Personnel training....................,...,............ 106 92 117 116 

Training funds provide for the maintenance and expansion of skills which are essential in carrying 
out the agency's many complex technical programs. The cost reflects tuition and related fees at a number 
of government and nongovernment institutions. The 1980 and 1981 amounts allow for announced increases in 
tuition costs and Civil Service Reform Act implementation training. 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

Summary of Fund Reauirements 

A. Program Travel........................................... 204 2 80 266 2 70 

B. Scientific and Technical Development Travel.............. 24 3 1  28 29 

101 

400 
- 100 - 104 - 111 C. Management and Operations Travel......................... - 

- 339 - 415 - 394 Total, ~avel....................o...................e. - 

A. Program Travel........................................... - 

- - - 
Explanation of Fund Requirements 

2 70 - 266 - 280 - 204 

Program travel is directly related to the accomplishment of the Center's mission. Travel for program 
purposes is required for continued joint programs between DFRC and other Centers and includes the support of 
flight test techniques, flight measurements, avionics and flight control, and flight measurement development 
activities. The decrease from the 1980 budget estimate to the 1980 current estimate reflects a reduction in 
travel in 1980 to implement Section 112 of Public Law 96-86. 

29 - 28 - 3 1  - 24 R. Scientific and Technical Development Travel.............. - 
Scientific and technical development travel permits employees to participate in meetings and seminars 

with other representatives of the aerospace community. This participation allows them to benefit from ex- 
posure to technical advances outside Dryden, as well as to present accomplishments and problems to their 
associates. 
The decrease from the 1980 budget estimate to the 1980 current estimate reflects a reduction in travel in 
1980 to implement Section 112 of Public Law 96-86. 

Many of the meetings consist of working panels convened to s6lve specific governrirental problems. 

101 - 100 - 104 - 111 C. Manapement and Operations Travel......................... - 
Management and operations travel is used for the direction and coordination of general management 

matters. It includes travel in such areas as personnel, financial management, and procurement activities; 
travel of the Center's top management to NASA Headquarters and other NASA Centers; administrative training 
travel; and local transportation. The decrease from the 1980 budget estimate to the 1980 current estimate 
reflects a reduction in travel in 1980 to implement Section 112 of Public Law 96-86. 
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1980 1981 
1979 Budget Current Budget 

Actual E s t i m a t e  Est imate Est imate 
(Thou sands sof Dol l a r  s ) 

The Dryden F l i g h t  Research Center (DFRC) i s  loca ted  on 5 2 1  a c r e s  and occupies  a complex of f a c i l i t i e s  
c o n s i s t i n g  of l abo ra to ry  and o f f i ce- type  bu i ld ings  a s  w e l l  a s  f l i g h t  t e s t  f a c i l i t i e s .  

This  complex encompasses 459,447 g r o s s  square  f e e t  of bu i ld ing  space inc luding  two major bu i ld ings .  
Also included a r e  seven major t e c h n i c a l  f a c i l i t i e s .  This  phys ica l  p l a n t  houses an average d a i l y  on-Center 
popula t ion  of 1,200 t o  1,500 personnel .  Many of t h e  tes t  f a c i l i t i e s  a r e  u t i l i z e d  on schedules  involv ing  
more than  one s h i f t .  

Summary of Fund Requirements 

37 - 75 - 65 - 50 A. Rental of Real Property.................................. - 
B. Maintenance and Related Serv ices  

1. Facilities.............................,..~*....e.eee 1,267 1 ,048 1 ,384 1,422 
102 2 .  E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . ~ . . . ~ . . . . . o . o . o . ~ . ~ . .  8 4  

Subtotal..................................oo~..~~~. 1,351 1,128 1,477 1 ,524 

C. Custodial  - 7 40 1,015 1,196 1,089 

500 D. U t i l i t y  Services....................................*.... 308 

Tota l ,  F a c i l i t i e s  Services............................. 2,449 2 ,661 3.185 3.150 

- 93 - 80 - 

- 43 7 - 45 3 - 

Explanation of Fund Requirements 

37 - 65 75 - 5 0  A. Rental of Real Property.................................. - 
This i t e m  provides  f o r  t h e  r e n t a l  of t r a i l e r s  t o  provide  o f f i c e ,  shop, l abo ra to ry ,  and s to rage  space 

i n  support  of t h e  Space S h u t t l e  Orb i t a l  F l i g h t  T e s t  (OFT) program. The 1980 c u r r e n t  e s t ima te  i s  increased  
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from t h e  1980 budget e s t ima te  due t o  an i n c r e a s e  i n  OFT support  i n  1980. 
w i th  t h e  cu r r en t  OFT f l i g h t  schedule.  

The decrease  i n  1981 i s  a s soc i a t ed  

1980 1981 
1979 Budget Current Budget 

Actual Est imate Est imate Est imate 
(Thousands of D o l l a r s )  

B. Maintenance and Related Services..,......................... 1,351 1,128 1,477 1,524 

1. Facilities.........................................*... 1,267 1,048 1,384 1,422 

This a c t i v i t y  involves  a l l  DFRC and f a c i l i t i e s  provided by t h e  A i r  Force, inc luding  those  used f o r  
Shu t t l e ,  and t r ack ing  and communication f a c i l i t i e s .  
1980 budget e s t ima te  and t h e  i n c r e a s e  i n  t h e  1981 e s t ima te  i s  due t o  nego t i a t ed  support  con t r ac to r  increases .  

The i n c r e a s e  i n  t h e  1980 cu r r en t  e s t ima te  over t h e  

.. Maintenance and r e p a i r  s e r v i c e s  (30 workyears of effort)............................. 1,168 

b. Engineering s e r v i c e s  ( four  workyears of effort).....................................o 136 

d. Other services....................................................................... 97 

102 

This  a c t i v i t y  involves  t h r e e  workyears of e f f o r t  f o r  t h e  maintenance of f a c i l i t y - t y p e  equipment by 
The i n c r e a s e  i n  t h e  1980 cu r r en t  e s t ima te  from t h e  1980 budget e s t ima te  and 

- 93 - 80 - 84 2. Equipment.............................................. - 

a support  s e r v i c e  con t r ac to r .  
i n  1981 a r e  due t o  nego t i a t ed  support  c o n t r a c t o r  r a t e  increases .  

7 40 1,015 1,196 1,089 C. Custodial  Services........................................ - 
This  a c t i v i t y  involves  a t o t a l ' o f  45 workyears of e f f o r t  t o  provide  f o r  s ecu r i t y ,  j a n i t o r i a l ,  and r e f u s e  

handling. 
e f f o r t  t o  support  t h e  OFT program. 

The i n c r e a s e  i n  funding requi red  i n  t h e  1980 cu r r en t  e s t ima te  i s  based on an increased  l e v e l  of 
The decrease  i n  1981 i s  r e l a t e d  t o  t h e  cu r r en t  OFT f l i g h t  schedule.  

511 1. J a n i t o r i a l  s e r v i c e s  (18 workyears of effort)............................................ 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

This activity includes: 
a. Janitorial services 
b. Refuse 

2. Security guard services (27 workyears of effort)...................................~~-~~~. 5 78 

This activity includes: 
a. Security of all on-site Government facilities and equipment 
b. Mail and messenger service 
C. Badging of all on-site personnel and visitors 

5 00 

Costs are 

- 43 7 - 45 3 - 308 D. Utilities.................................................~ - 
Utility services are purchased through Air Force contracts with regional utility companies. 

based on Air Force projected rates. 
gas, fuel oil, water and sewage services. 
f 01 1 ows : 

The major amount is for electricity with lesser amounts for natural 
A summary of the proposed DFRC utilities budget for 1981 is as 
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1980 1981 
19 79 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

................... IV. TECHNICAL SERVICES.................. 4a8 &B 665. L8e 
Summary of Fund Requirements 

A. Automatic Data Processing 

1. Equipment 103 --- 28 2 2 9  
......................................... 330 2 2 1  261  110 
.......................................... 

- - - 2. Operations - 
559 - 249 - 26 1 - 213 Subtotal......................................... - 

B. Scientific and Technical Information 

1. Libra ry............................................ 19 15 15 17 
65 - 249 - 66 - 55 2. Education and Information.......................... - 
82 Subtotal......................................... - - 264 - 74 8 1  - 

148 - 152 - 116 - 1 2 1  C. Shop Support and Services............................... - 
Total, Technical Services........................... LQS 661 Lse 

Explanation of Fund Requirements 

.............................. 559 A. Automatic Data Processing - - 2 49 - 261 213 - 
.......................................... 28 229 1. Equipment 103 --- 

Concerns the support purchase and lease of equipment that is necessary to satisfythepayroll,.per- 
sonnel, accounting and management information systems requirements of NASA and DFRC management. The in- 
crease in the 1980 current estimate reflects an equipment purchase to begin development of an accounting 
information system. 
port the accounting information system currently being developed. 

The 1981 estimate includes a one time purchase of accounting system hardware to sup- 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

2. Operations (seven workyears of effort) ............ 110 261 221 330 

This function includes administrative key punch and programming services required to support the 
management information system. The decrease in the 1980 current estimate from the 1980 budget estimate 
reflects a reduction in programming requirements. 
software redesign and development needed to support the purchase of the new accounting hardware system. 

The increase in 1981 operations reflects additional 

.................. 82 264 81 B. Scientific and Technical Information 74 - - - 
1. Library ........................................... 19 15 15 17 

Provides for the purchase of books, supplies, and materials for the operation of the Dryden 
Flight Research Center library. 

2. Education and Information......................... 55 66 2 49 65 

Provides for the gathering and dissemination of information about the Center's program to the mass 
communications media, the general public, and to the educational community at the elementary and secondary 
school levels. Assistance to the mass communications media includes the gathering and exposition of nevs- 
worthy material in support of media requests, and takes such forms as press kits, news releases, television 
and radio information tapes and clips, and feature material. 
budget estimate due to the funding of the Public Affairs Office (PAO) in support of Shuttle flights sched- 
uled in M 1980. 
schedule. 

The 1980 current estimate exceeds the 1980 

The 1981 estimate is due to the reduced PA0 requirements based on the current Shuttle 

148 - 152 - 116 - 121 C. Shop Support and Services............................. - 
Provides funding for four workyears of support service contractors for graphics, safety, and audio 

visual. The 1980 current estimate exceeds the 1980 budget estimate due to a slight increase in supplies, 
contract support costs and Shuttle support. 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

V. MANAGEMENT AM) OPERATIONS.. ........................... 1.693 
Sununary of Fund Repuirements 

A. Administrative Communications......................... 43 1 379 

B. Printing and Reproduction ............................. 159 36 

C. Transportation ........................................ 231 309 

D. Installation Common Services.......................... 872 1.263 

Total, Management and Operations .................... 1.693 1.987 
Explanation of Fund Requirements 

2.282 

602 

92 

292 

1.296 

2.282 

21-200 

551 

90 

328 

1.231 

2.200 

55 1 - 602 - A. Administrative - 43 1 - 379 

Includes estimates for Federal Telecommunications Systems (FTS), local telephone and exchange service, 
The 1980 rental of TWX equipment, and four telephone operators provided under a support service contract. 

current estimate exceeds the 1980 budget estimate due to increased telephone rates, installation of a new 
direct dial switchboard and the addition of one telephone operator. 
in main lines and telephone instruments. 

The 1981 estimate reflects a reduction 

This funding covers the service for 535 main lines, 792 telephone instruments at the Center, and 
five main lines to Lancaster, California. Also included are the lease of switchboard equipment, cmercial 
toll charges, and the support service contract for four telephone operators. 

2. Long distance telephone service.................................................. 179 

This category reflects funding to support 26 FTS lines. 

This funding covers the teletype ( ' I W X )  service. 

3 
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1980 1981 
1979 Budget Current Budget 

B. Printinp an 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

15 9 - Reproduction.................................. 36 - 92 90 - 
Includes the contractual publication of information and materials, and the related composition and 

binding operations. All common processes of duplication, including photostating, blue printing and micro- 
filming are included. 
current estimate is increased as Xerox lease and maintenance costs have been transferred from Installation 
Common Services. 
correctly aligned with the proper function. 

The 1979 actual includes the one-time purchase of a Xerox 9400 copier. The 1980 

This cost amounts to about $50,000 per year and was transferred so that costs would be 

C. Transportation............................................. 23 1 - 309 - 2 92 - 328 - 
Provides funds for Government bills of lading issued to cm.on carriers to move freight by rail, truck, 

The decrease from the 1980 budget estimate to the 1980 current estimate 
water, and air; to fund shipments by United Parcel Services; and contract support of eight workyears for the 
Center's general purpose vehicles. 
is due to a deferral in the purchase of motor vehicles for the truck fleet until 1981. The increase in 1Y81 
is due to the purchase of two more motor vehicles than planned in 1980. 

D. Installation Common Services............................... - 872 1,263 1,296 1,231 

This category provides for: physical examinations for DFRC pilots; funding for the Occupational Health 
Support contract; Test Center for Shuttle support; supplies, materials, and equipment to support the general 
administrative effort; rental of equipment; and the supply management support service contract. The increase 
in the 1980 current estimate from the 1980 budget estimate reflects full year funding of the occupational 
health contract. This increase will be slightly offset with a decrease in the purchase of supplies and 
materials. The decrease in 1981 is due to reduced Shuttle support requirements. 

1. Pilot physicals and occupational health................................................... 233 

This category includes the costs for DFRC pilot's physicals performed by the Lovelace Clinic in 
Albuquerque, New Mexico. 

This category includes reimbursement.to the Air Force for services and miscellaneous supplies and 
materials provided in support of the Space Shuttle Orbital Flight Test (OFT) program. 
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1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

3. Supplies and equipment ................................................................. 242 

This category funds office supplies and equipment, and miscellaneous common service supplies and 
equipment. 

4 .  Rental of equipment 16 

Rental equipment is mostly office (e.g., photocopy) machines that are more economical to rent than 

.................................................................... 
to buy. 

5. Supply management services............................................................. 5 83 

Provides funding for supply system operation by support service contractor. 

6 .  Postage...... .......................................................................... 
7. Maintenance of equip~nt ............................................................... 
8. Other se~ices......................................................................... 

41 

28 

10 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
HUGH L. DRYDEN FLIGHT'RESEARCH CENTER 

SUMMARY STAFFING 
80 81 

SES 11 10 
EXCEPTED 1 1  
GS-15 15 15 
GS-14 52 52 
ALL OTHER GS 380 381 
WAGE BOARD 2 2  

I TOTAL PERMANENT 461 461 

OFFICE OFTHE DIRECTOR 
80 81 

SES 3 3  
EXCEPTED . .  
GS-15 4 4  
GS-14 3 3  
ALL OTHER GS 23 23 
WAGE BOARD . .  

I TOTAL PERMANENT 33 33 

i 
ENGINEERING DIRECTORATE 

80 81 
SES 2 2  
EXCEPTED . .  
GS-15 4 4  
GS.14 23 23 
ALL OTHER GS 103 103 
WAGE BOARD - .  

TOTAL PERMANENT 132 132 

FLIGHT OPERATIONS AND 
SUPPORT DIRECTORATE 

80 81 
S ES 3 3  
EXCEPTED 1 1  
GS-15 4 4  
GS.14 8 8  
ALL OTHER GS 182 182 
WAGE BOARD . .  

TOTAL PERMANENT 198 198 

PROJECTSflEST LIAISON 
OFFICE 

80 81 
SES 2 1  
EXCEPTED 
GS-15 1 1  
GS-14 14 14 
ALL OTHER GS 3 4  
WAGE BOARD . .  

. .  

2o 2o I TOTAL PERMANENT 

I 

ADMINISTRATION DIRECTORATE 

80 81 
SES 1 1  
EXCEPTED 
GS-15 2 2  
GS-14 4 4  
ALL OTHER GS 69 69 
WAGE BOARD 2 2  

TOTAL PERMANENT 78 78 

. .  
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DRYDEN FLIGHT RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

A R E A  MAP 

K E Y  P L A N  

~ 
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DRYDEN FLIGHT RESEARCH CENTER 
FISCAL Y E A R  1981 ESTIMATE 

LOCATION PLAN 

/I 

REMOTE S I T E  LOCATION PLAN 

EXISTING FACl Ll T I ES 
I LIBORATORY WILDIffi (4000) 
2 AIRCRAFT CONSTRUCTION AN0 

YQOlFlCATlON HANOAR (4001 
3 MAIN WNQAR (4002) 
4 AIRCRAFT TIRE REPAIR SHOP (4003) 
S TRAILER PARK AND MODULAR BUILDINOS 
0 BOILER HOUSE (4000) 
7 

0 STORAGE BUILOINQ (4007) 
9 WAREHOUSE N9 2 (4008) 

I I WAREHOUSE No 4 (4010) 
I2  FLIQHT LOADS RESEARCH BUlLOlffi~40201 
I 3  PAINT SPRAY BUILDING (4021) 
14 PAINT STORAOE BUILOINO (4822) 
I S  COYYUNICATIOWS BUlLOlNO (4024) 
IO  NAINTENANCE DOCK (4826) 
I? vo00 SW14030 )  
10 WAREHOUSE w S(4o31) 

SHOP0 1 A.Q.E., YQML , WTTERY. 
QARAOE) (4000) 

IO WAREWISE w 3 (4009) 

IS RAW w i L o w e  (4070) 

21  CENTRAL a T w o m  ELECTRICAL 

20 I W F T .  TOWER. BORESITE TARQET 
ASSEMBLY AN0 EQUIP. BUILDING (4807) 

POWER FACILITY (4009) 
22 STORAQE BUILDINQ (4804) 
23 AIRCRAFT SERVICINQ DOCK (4023) 
24 FPS-IO R A M R  FACILITY (49023 

26 

27 SHUTTLE HANQAR (4033) 
20 W I T T L E  SHOP (4034) 
29 SHOP TRAILER COMPLEX (4054) 
30 SHUTTLE MATINQ STRUCTURE (4060) 
31 PROPELLANT FUEL AN0 OXIDIZER 

32 INTEQRATED SUPPORT FACILITY (4025) 
33 WAREHOUSE 10 7 (4832) 
34 PA0 TRAILERS 
3S PUMP STATIDN NS I ( 4053 )  
36 TRAlNlNO TRAILERS 

25 WAREHOUSE m o i 4 0 ~ 7 )  
1 0 0  FT. TOWER. BORESITE TARQET 
ASSEWLY AN0 EQUIP. BUILOINQ (4981) 

STORAQE AREA (4BS5) 

37 ffq STDN SPACE SHUTTLE 
ALT FACILITY (491B3 

30 RCA EARTH STATION (4917) 

0 EXISTING FAClLlTlES 

0 PRDPOSED FACILITIES 
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LANGLEY 
REX4RCH CENTER 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATE 

LANGLEY RESEARCH CENTER 

DESCRIPTION 

The Langley Research Center is located at Hampton, Virginia. It is situated between Norfolk and 
Williamsburg, Virginia, in the tidewater area of Hampton Roads. The Center utilizes 810 acres of Government- 
owned land, divided into twD areas by the runway facilities of Langley Air Force Base. 
of 787 acres, all owned by NASA. The East Area comprises 23 acres under permit from the Air Force. Runways, 
some utilities and certain other facilities are used jointly by NASA and the Air Force. 
110 acres of NASA-owned land located in the city of Newport News, Virginia, and 3,276 acres under permit from 
the Department of Interior. The total acreage presently owned, under permit, or leased, is 4,196. The total 
capital investment of the Langley Research Center, including fixed assets in progress and contractor-held 
facilities at various locations, as of September 3 0 ,  1979, was $566,553,000. 

The West Area consists 

In addition, there are 

CENTER ROLES AND MISSIONS 

Langley Research Center (LaRC) continues to play a major role in the development of aeronautics and space 
technology in the United States. 

Langley has developed recognized areas of technical excellence within the civil service staff and facilities 
of superior merit; that is, major technical facilities which constitute a national resource. The principal 
and supporting roles are: 

PRINCIPAL 

Long-Haul Aircraft Technology - developing a technology base for improving long-haul aircraft as a cost 
effective, safe and environmentally compatible transportation mode. 

General Aviation Aircraft Technology - developing and maintaining an engineering technology base related to 
improving general aviation aircraft. 

Fundamental Aerodynamics - advancing the general state of the art, both theoretical and experimental. 
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Acoustics and Noise Reduction - conducting research and developing a technology base related to reducing 
aircraft noise. 

Aerospace Vehicle Structures and Materials - developing a technology base for facilitating advances. 
Avionics Technology - developing a technology base related to improving avionics. 
Military Support - providing technical support to military aviation in areas consistent with other LaRC 

aeronautics roles and LaRC unique capabilities. 

Advanced Space Vehicle Configurations Technology - developing a technology base related to advanced 
configurations, including advanced space transportation concepts. 

Sensor and Data Acquisition Technology - developing a technology base for sensors and data acquisition 
devices. 

Technology Experiments in Space - developing and managing the Long Duration Exposure Facility. Defining 
and developing experiments in areas consistent with other LaRC space roles. 

Environmental Quality Monitoring Technology - developing improved techniques for environmental monitoring. 
Includes research, experiment development /management , data analy si s , and investigator management and special - 
ized ground/aircraft investigations. Also includes development of Shuttle payloads related to environmental 
monitoring. 

SUPPORT1 NG 

Rotorcraft Technology - contributing to the development of the technology base with emphasis on structures 
aeroelasticity, acoustics, noise, and avionics components. 

Hypersonic Propulsion Systems - contributing to the technology base of air breathing propulsion systems by 
advancing the state of the art of hypersonic propulsion. 

Planetary Entry Technology - providing planetary and earth entry aerothermodynamics experimental and 
analytical data. 

Computational Fluid Dynamics - contributing to the software technology base. 
Upper Atmospheric Research - mission analysis, sensor development, data interpretation and utilization for 

W M  9-2 
remote sensing; contributing to model development. 



Launch Vkhicle  Procurement - develop and procure  €or s c i e n c e / a p p l i c a t i o n s  miss ions ,  i n c l u d i n g  Scout 
l aunch  v e h i c l e .  

SUMMARY OF RESOURCES REQUIREMENTS 

FUNDING PLAN BY FUNCTION 

I. 

11. 

I11 .. 
I V  .. 

V. 

Personne l  and Related Costs.............................. 

Travel............................................o..o..o 

F a c i l i t i e s  Services...................................... 

Technica l  Services....................................... 

Management and Operations................................ 

To t a l ,  fund requirements................................. 

1979  
Actual  

88,191 

1 , 947 

8,803 

2,296 

5 , 406 

106.643 

1980 
Budget Current  

Es t imate  Es t imate  
(Thousands of D o l l a r s )  

95 , 405 89,940 

2,154 1 , 899  

10,192 10,914 

2,032 1 , 802 

5 ,940 6,020 

110.258 11 6.040 

1981  
Budget 

Es t imate  

95 , 782 

2 ,021 

12,537 

2,453 

6,352 

119.145 
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Distribution of Permanent Positions by Propram 

1979  
Actual 

Di r ec t Pp si t i on s 

5 0  Space Transportation Systems.................................. - 
Space shuttle...........................................o..o 13 
Expendable launch vehicles................................... 37 

2 43 Space and Terrestrial Applications............................ - 
Space applications.......................................... 225 
Technology utilization...................................... 1 8  

Aeronautics and Space Technology.............................. 1,987 

Aeronautical research and technology..............,,......... 1,430 
Space research and technology........................e...... 557 - 

Subtotal, direct positions........................~...m.~~ 2,280 

Center Management and Operations Support Positions............ 725 

Total, permanent positions................................ 3.005 

1980 
Budget Current 
Estimate Estimate 

44 47 
4 5 

40 42 

220 2 23 

211  202 
12 18 

- - 

1,983 1,997 

1 , 470 1 ,471 
526 

2 ,  2-50 2,264 

- 5 13 - 

716 

2.990 2.980 

- 7 40 - 

1981 
Budget 
Estimate 

44 - 
2 

42 

2 20 

2 0 4  
16  

- 

2,005 

1,482 
523 

2,269 

- 

7 1 1  - 
2.980 

PROGRAM DESCRIPTION 

Permanent Positions 
(Civil Service) 
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Permanent Positions 
(civi 1 Service ) 

The expendable launch vehicle program at Langley provides centralized procurement of the Scout Launch 
Vehicle. In 1981, civil service personnel will support a program which includes the procurement of launch 
vehicle hardware, launch services, engineering, and maintenance. 

The 1981 launches under this program will be conducted from sites located at the Western Test Range in 
California, and the San Marco platform off the coast of Kenya, Africa. 

204 

The space applications program at Langley is characterized by a research capability that is a national 
resource for understanding environmental problems and for developing related monitoring systems. The Center's 
technical expertise is widely recognized in the areas of remote sensing of the Earth's atmospheric trace 
species and analytical atmospheric modeling. In the area of Upper Atmospheric Research, Langley civil service 
personnel will continue to study the Earth's atmosphere to assess any changes caused by man and to determine 
whether or not there is any associated change in the transmission of solar radiation. 
tinued in the definition of experiments for the SpacelabjShuttle which will provide atmospheric measurements 
of trace constituent, clouds, aerosols, and temperature in the troposphere and stratosphere. 

Effort will be con- 

The Center's sensor development program encompasses the broadest possible range of advanced remote sensing 
techniques, including correlation gas filter radiometry and interferometry, laser heterodyne radiometry, and 
1 idar . 
A significant improvement in our understanding of man's impact on the stratosphere and climate will be 

obtained from the combination of Langley developed statistical/theoretical models and the comprehensive global 
data set provided by spaceborne sensors such as Nimbus-7, Stratospheric Aerosol and Gas Experiment (SAGE), and 
the Halogen Occultation Experiment (HALOE). 
in ozone destruction by chlorine chemistry. 

The HALOE instrument will measure stratospheric species involved 

Studies of the Earth's radiation budget will be fundamental to the understanding of climate phenomena. 
Langley has the responsibility for the science, sensor development, and data management for the Earth Radia- 
tion Budget Experiment, a prime element in NASA's support of the National Climate Program. Preliminary 
radiation budget studies, based on Nimbus data, are examining the relationship of radiation budget to such 
climatological parameters as cloudiness; snow and ice cover, and sea surface temperature. 
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A unique Langley marine research capability of coupled laboratory tests, field tests, data processing 
algorithm and display development, and predictive model development has been demonstrated. The Langley pro- 
gram will provide the technology base for design of future integrated remote sensing systems for increasing 
our understanding of water pollution problems. 

Permanent Po sit i ons 
(Civil Service) 

TECHNOLOGY UTILIZATION................................................................ 16 

The overall objective of the NASA Technology Utilization program is to enhance economic growth and contrib- 
ute to the technological solution of public problems through the transfer of new technology resulting from 
aeronautical and space research and development efforts to the non-aerospace segments of the economy. 

In 1981, civil service personnel will provide the following support: 

1. Expedite the application of new technology by compressing the time required from generation of 
technology to its use in the economy. 

2. Encourage the use of aerospace technology in non-aerospace segments of the economy having problems 
amendable to technological solutions. 

3 .  Understand more fully the technology transfer process and its impact and systematically manage and 
optimize the process. 

1,482 

The aeronautical research and technology program at Langley is characterized by the dynamic interaction 
between a broad spectrum of technical disciplines, the application of discipline research to specific tech- 
nology requirements, demonstrations of particular technology applications, and the indepth look at future 
technology requirements. The diversity of activities in such disciplines as materials, structures, flight 
stability and control, avionics, and aerodynamics provides the expertise to pursue the broader problems such 
as those involved in the terminal configured vehicle and aircraft energy efficiency technology programs. The 
unique wind tunnel and computing facilities at Langley compliment the expertise of the technical staff to 
produce a broad cohesive program in aeronautical research. 

The aerodynamics activity at Langley encompasses extensive theoretical, experimental, and applications 
activities. Basic work in fluid and flight mechanics involves theoretical and experimental determination of 
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aerodynamic flows and complex aircraft motions. 
possible by the STAR Computer and recently developed cryogenic wind tunnel testing techniques which provide 
the capability of simulating full-scale Reynolds numbers at transonic speeds. 

The program utilizes the unique Langley capabilities made 

Aspects of the problems which are studied include airfoil and wing design, flowfield analysis, configurafion 
design processes, noise and analysis, propulsion system integration, fuel efficiency, flight dynamics, and 
economic feasibility. 
oped for non-optical positioning sensing of models with the superconducting coil technology to provide for the 
design and construction of an advanced magnetic balance and suspension system. The STAR Computer will be used 
in the areas of far-field jet noise, 3-D potential flow programs, and in the solution of 2-D and 3-D Navier- 
Stokes equations. Generation and documentation of the aerodynamic behavior of new airfoils will be furthered 
by the continued definition of the aerodynamic characteristics of a range of supercritical airfoils. Appli- 
cation of advanced transonic theories to the design of improved 3-D wings will be continued and evaluated by 
wind tunnel tests. 
tions having the potential for practical stall immunity and means for spin avoidance. An improved data base 
for the aircraft noise prediction computer program will be developed so that noise contours can be predicted 
within 1.5dB accuracy. Other activities in the acoustics and noise reduction research include research on 
jet noise, duct acoustics, forward speed effects on fan noise, interior noise, rotating blade noise, atmos- 
pheric propagation, noise predictions, and community impact and annoyance produced by aircraft noise. Trans- 
port and General Aviation Operations Research will add to aircraft safety and productivity. In the area of 
aircraft energy efficiency technology, major activities include continuation of work required for the design 
and testing of a laminar flow control wing box, cover panel and ducting, and for the design of a laminar flow 
control compatible supercritical airfoil section for flight test evaluation; the establishment of design data 
for high aspect ratio supercritical wings; investigations of high lift aerodynamics configurations for 
advanced transports; and the evaluation of performance benefits achievable by incorporating winglets and wing 
tip extensions to wide-body transports. This technology also has application to improved mission performance 
for general aviation aircraft and for advanced maneuvering air combat aircraft and missile systems and is 
being investigated in relation to subsonic, supersonic, and hypersonic configuration concepts. In the area 
of supersonic configurations, improved aerodynamic platforms will be experimentally determined by subsonic, 
transonic, and supersonic wind tunnel tests. 

Tunnel testing techniques will be further enhanced by combining the technology devel- 

Wind tunnel and flight tests will be continued on general aviation aircraft configura- 

The materials and structures effort is directed at the development of new and improved structural materials, 
manufacturing processes, and design technology to improve the structural efficiency, reliability, and dura- 
bility and to reduce design costs of airframes and components. 
advanced composite materials, computer aided analysis and design technology, and development of analytical 
or semiempirical fatigue and life prediction methodology. Use of active controls for minimization of aero- 
elastic response, reduced static stability, and minimization of gust and maneuver loads is being pursued in 
both theoretical and wind tunnel studies. 

This activity is focused on research on 
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Emerging technological advances in computer systems will continue to be exploited to significantly increase 
the utility and reduce the cost of engineering computations. 
microprocessor components will be defined in 1981 that is capable of reducing computational costs and/or 
times by a factor of ten over present devices. 

A finite element computational device using 

The avionics work at Langley includes technology development in aircraft guidance and navigation, aircraft 
control systems, crew station avionics, and integration and interfacing techniques. Also, major efforts in 
aircraft flightpath management and operations technology and active controls technology for conventional 
takeoff and landing (CTOL) are being conducted in this program area. 
design studies, systems and component technology development, ground simulation and technology validation, 
and proof-of-concept validation through experimental flight programs. 
area is being applied to terminal configured vehicle systems and operations technology, broadly applicable 
technology for development of low-cost Global Positioning System (GPS) navigation hardware and software, 
advanced control laws for various aircraft classes, intersystems communications networks for enhanced inter- 
facing and integration of functions within an aircraft, and advanced technology for improved display media 
and pilot/system interfaces in aircraft cockpits. Emphasis in 1981 will be on investigations of the 
capacity, efficiency, and safety potential of cockpit-displayed air traffic information concepts with elements 
of an advanced air traffic control system, the development of technology for enhanced function and hardware 
integration to increase aircraft systems reliability and reduce operating costs, definition of requirements 
and technology to facilitate general. aviation single-pilot guidance and control in Instrument Flight Regime 
( IFR) environments, and the investigation of concepts and technology which will result in highly accurate 
aircraft navigation capability utilizing the GPS . Other avionics technology applications are also found in 
work on advanced digital flight control systems, fluidics instrumentation for general aviation aircraft, and 
the development of mathematical tools to investigate and enhance reliability prediction and assessment, 
control algorithm design, and pilot describing functions. 

The work includes requirements analyses, 

The Langley expertise in the avionics 

Permanent Positions 
(Civil Service) 

5 23 

The space research and technology program at Langley is characterized by work in several discipline areas 
and the application of this discipline expertise to current and future technology requirements. 
studies are directed at defining the technology requirements for future space systems and missions. 

Longer range 

The objective in the materials area is to establish and demonstrate the required technology for application 
of advanced materials for a wide variety of space applications. Material systems and applications include: 
high temperature composites with long life capability for use as structural materials in future space 
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transportation systems; high temperature metallic materials for thermal protection systems; and high stiffness, 
low weight, low thermal expansion composites for large, long-life space structures. Environmental effects on 
the mechanical and physical properties of materials are being studied utilizing specialized facilities and 
laboratories. An integral part of the research activity is the definition of new experimental testing and 
research facility requirements which will assure that the reliability and durability of future space structures 
can be adequately predicted and assessed. 

The goal of the activities in the area of structures is toprovide validated analysis and design methodology, 
design concepts, and dynamics and control methodology required for efficient long-life space transportation 
and payload structures. 
propulsion concepts for advanced Space Transportation Systems are being derived and evaluated using specialized 
laboratories and wind tunnels. A complete radiation heat transfer, large deflection, and nonlinear materials 
property analysis capability will be available in 1981. 
for deployable and erectable large space platforms, antennae, and booms are being studied as part of a multi- 
Center, multidisciplinary program for advanced technology. By mid-1982, an improved structural analysis 
methodology for substantially improved computational efficiency will be developed and verified. 
clude the effects of plasticity, large deflections, large rotations, and other sources of nonlinear behavior, 
and wil.1 require application of evolving advanced numerical techniques, computer software and computer 
hardware . 

High temperature metallic heat shield concepts and actively cooled structural and 

Analysis, design, and loads determination methodology 

It will in- 

An extensive program in electronic component technology development, data processing and sensor development 
is conducted at Langley. 
water quality measurements, continuously tuneable infrared laser techniques, and high powerlhigh pressure 
tuneable gas lasers for the measurement of low concentration atmospheric constituents. 
complete design and analysis studies to meet the requirements for fabrication of a solar occultati.on Laser 
Heterodyne Spectrometer experiment to measure stratospheric constituents in the 9-12um region, and will design 
and evaluate an array of microwave radiometer receivers for high resolution (21 km) oceanographic sensing. 

Sensor developments include laser back-scatter and fluorescence techniques for 

In 1981, Langley will 

Specific devices required to support the development of a charged coupled device onboard data processor are 
being developed and evaluated. The broad objective of this work is to develop an onboard processor technology 
base for remote sensing vehicles with the potential of leading to a 1,000-fold decrease in the density of data 
sent back to Earth processing stations. 
domain technology is underway at Langley. The overall objective is to provide an adequate bit solid state 
data storage system suitable for replacing tape recorders in many aerospace vehicle applications. 
electronics technology efforts are focused on detectors for remote sensing (e.g., infrared and pyroelectric 
devices), spacecraft attitude control (using magnetically suspended momentum storage or vernier pointing 
devices), and multipurpose, user-oriented, software development verification and validation techniques. 

The evaluation of a solid state data storage system using bubble 

Other space 
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The o b j e c t i v e s  of t h e  Langley program i n  e n t r y  technology a r e  t o  develop t h e  aerothermodynamic technology 
r e q u i r e d  f o r  t h e  des ign  and ope ra t i on  of advanced v e h i c l e  systems f o r  space and g loba l  t r a n s p o r t a t i o h ,  and 
t o  provide  Space S h u t t l e  support .  The o b j e c t i v e s  a r e  being m e t  through t h e  a p p l i c a t i o n  of a n a l y t i c a l  tech-  
niques  and unique Langley f a c i l i t i e s  i n  t h e  a r e a s  of Ear th  o r b i t  t r a n s p o r t a t i o n ,  aerodynamics, hea t  t r a n s f e r ,  
r e a l  ga s  e f f e c t s ,  p l ane t a ry  en t ry ,  r a d i a t i v e  hea t ing  and hyperve loc i ty  gas  dynamics. Theo re t i ca l  and exper i-  
mental e f f o r t s  i n  t h e  a r e a s  of a b l a t i o n  product  r a d i a t i o n  and absorption' ,  h igh ly  blown shock l a y e r  probe 
f l i g h t  mechanics, and mass l o s s  and shape change w i l l  be pursued t o  develop a s u f f i c i e n t  d a t a  base  t o  minimize 
p l a n e t a r y  miss ion  cos t ,  maximize s c i e n t i f i c  r e t u r n  and ensure a high p r o b a b i l i t y  of miss ion  success.  

The Langley programs i n  Space Technology S h u t t l e  Payloads involve  a v a r i e t y  of t a s k s  focused on extending 
b a s i c  r e s e a r c h  and technology development i n t o  t h e  space environment when economically f e a s i b l e ,  and/or  when 
t h e  o b j e c t i v e s  can be achieved only i n  space. 

Permanent P o s i t i o n s  
(C iv i l  Se rv i ce )  

7 1 1  

Center Management and Operat ions Support i s  def ined  as t h a t  support  o r  s e r v i c e  being provided t o  a l l  
Langley Research Center o rgan iza t i ons  which cannot be  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  
The c i v i l  s e r v i c e  personnel  involved are :  

D i r ec to r  and S t a f f  - The Center D i r ec to r ,  Deputy Direc tor ,  and immediate s t a f f ;  e.g., Legal, Pa t en t  Counsel, 
Equal Opportunity,  Pub l i c  Af fa i r s ,  and Safety. 

Management Support - Inc ludes  a wide range of a c t i v i t y  ca tegor ized  a s  management support  f o r  programs and 
S p e c i f i c  func t ions  i nc lude  resource  and budget management, f u n c t i o n a l  o rgan iza t i ons  f o r  t h e  e n t i r e  Center. 

program con t ro l ,  con t r ac t i ng  and procurement, personnel  management, p rope r ty  management, f i n a n c i a l  management, 
r e sou rce  c o n t r o l  and management in format ion  systems and ana lys i s .  

Operat ions Support - This  i s  a broad spectrum of a c t i v i t y  t h a t  i s  r equ i r ed  t o  main ta in  and ope ra t e  
f a c i l i t i e s ,  bu i ld ings ,  and equipment; and t o  provide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  support  
f o r  t h e  personnel  who manage and conduct t h e  a f f a i r s  of t h e  Center. S p e c i f i c  a c t i v i t i e s  are: 

Maintenance and ope ra t i on  of a l l  bu i ld ings  and f a c i l i t i e s  
R e l i a b i l i t y  and q u a l i t y  assurance  
Custodial  s e r v i c e s  
L o g i s t i c s  support  inc luding  t r a n s p o r t a t i o n ,  supp l i e s ,  e tc .  
Photographic and g raph ic  support  
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RESOURCE REQUIREMENTS BY FUNCTION 

1980 1981  
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

Summary of Fund Requirements 

A. Compensation and Benefits 

1. Compensation 

a. Permanent positions.....................~.........~~ 
b. Other than full-time permanent positions. ........... .. Overtime and other compensation..................... 

Subtotal, Compensation......................,...... 

Subtotal, Compensation and Benefits................. 

B. SupportinP Costs 

1. Transfer of personnel .................................... 
2. Personnel training..................................... 

Subtotal . Supporting Costs. ..................... ,. ....... 
Total, Personnel and Related Costs.. .................... 

78 ,  275 
1,114 

516 

79,905 

7,706 

87 ,611  

60  
5 2 0  - 
5 8 0  

88.191 

79,276 

597 
1,211 

81,084 

8,161 

89,245 

105 
5 90 - 
6 95 

89,940 

84,270 
1 , 441 

632 

86,343 

8,367 

94,7 1 0  

66  
62 9 

695 

95 , 405 

- 

84,321 
1,Lc91 

632 

86 , 444 

8,603 

95 047 

66 
669 - 
735 

95.782 
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Explanation of Fund Requirements 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

A. Compensation and Benefits..................................* 87,611 89,245 

81,084 1. Compensation............................................ 79,905 

94,710 

86,343 

95 , 047 

86 , 444 
a. Permanent positions................................. 78,275 79,276 84,2 70 84,321 

The funds shown above will support 2,980 permanent positions in 1981. The increase in cost from the 
1980 budget estimate to the 1980 current estimate is due primarily to the October 1979 pay increase, 
partially offset by savings from the reduction of 10 permanent positions. 

Basis of Cost for Permanent Positions 

In 1981 the cost of permanent positions will be $84,321,000, an increase of $51,000 over 1980. This 
increase results from the following: 

Cost of permanent positions in 1980................................................~..... 84,270 

Cost increase in 1981..........................................0.0-0000~0....00e.0..~0~~- +Is539 
Within grade and career advances: 

Full year effect of 1980 actions.......................................~.~~-~.~ 
Partial year effect of 1981 actions...............................o.......oeeo* 

Full year effect of 1980 pay increases.......................................~~b~ 

Turnover savings and abolished positions: 

$681 
+764 

+94 
Cost decreases in 1981.......... .*-...................................................~.. -1,488 

Full year effect of 1980 actions............................................... -668 
Partial year effect of 1981 actions............................................ -504 

One less paid day in 1981........................................................ -316 

Cost of permanent positions in 1981................................................ 84.321 
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1980 1981 
1979 Budget Current Budget 

Actual Est imate  Est imate  Est imate  
(Thousands of D o l l a r s )  

b. Other than  f u l l- t i m e  permanent p o s i t i o n s  

1.  cost....................^.....................-. 1,114 
2. Workyears...................................o... 1 2  1 

1,211 
13 7 

1,441 
144 

1,491 
148 

The 1981 d i s t r i b u t i o n  of workyears i s  a s  fol lows:  

D i s t r i b u t i o n  of Other than  Full-Time Permanent Workyears 

Program Workyear s 

Cooperative training....................... .......................... 80 
Summer employment.............................g..............o.o..g.~ 18 

11 
Opportunity programs................................................. 39 
Other temporary employment...............................o...o.....o. - 

The i n c r e a s e  from t h e  1980 budget e s t i m a t e  t o  t h e  1980 c u r r e n t  e s t i m a t e  r e f l e c t s  t h e  c o n t i n u a t i o n  of 
t h e  pa r t- t ime  employment program and t h e  i n s t i t u t i o n  of t h e  White House Research Apprent iceships  program. 
The i n c r e a s e  from t h e  1980 c u r r e n t  e s t i m a t e  t o  t h e  1981 e s t i m a t e  i s  due t o  t h e  scheduled build- up of t h e  
R e  s e a r c h AD p r en t i c e s h ip  s p r o g r am. 

.. Overtime and o t h e r  516 5 97 63 2 632 

The u s e  of over t ime and o t h e r  compensation i s  l i m i t e d  t o  emergency r e p a i r s  and work t h a t  cannot be 
This  i n c l u d e s  t h e  moni tor ing of on- s i t e  c o n t r a c t s  being performed 

The in-  
accomplished dur ing normal working hours. 
dur ing  off- duty hour s  and wind tunne l  work r e q u i r e d  a t  n i g h t  t o  t a k e  advantage of off- peak r a t e s .  
c r e a s e  from t h e  1980 budget est i-mate t o  t h e  1980 c u r r e n t  e s t i m a t e  i s  due p r i m a r i l v  t c  t h e  October 1979 
pay inc rease .  
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1980 1981 
1979 Budget Current Budget - - 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

Sunnnary of Fund Requirements 

A. Program Travel........................................~e~oo 1,381 1,478 1 , 478 1,573 

B. Scientific and Technical Development Travel................ 2 49 265 265 2 82 

166 - 156 

Total, Travel............................................ 1,947 2.154 1.899 

- 41 1 - C. Management and Operation Travel............................ 317 

__L 2.021 

Exp 1 anat i on of Fund Requirements 

A. Program Travel............................................. 1,381 1,478 1,478 1,573 

Program travel is directly related to the accomplishment of the Center's mission. 
purposes reflects the continuing effort in space research, aircraft technology, flight simulation, fluid 
mechanics, airborne science and applications, and space applications. The 1981 estimate provides for 
essentially the same level of travel activity as in 1980. 

Travel for program 

2 82 - 265 - 2 65 - 249 - B. Scientific and Technical Development Travel................ 

Scientific and technical development travel permits employees to participate in meetings and technical 
seminars with other representatives of the aerospace community. 
from exposure to technological advances outside LaRC, as well as to present both accomplishments and problems 
totheir associates. Many of the meetingsareworking panels convenedto solve certain problems for the benefit 
of the Government. The 1981 estimate provides for essentially the same level of travel activity as in 1980. 

This participation allows them to benefit 

C. Management and Operations Travel........................... - 156 166 41 1 31 7 - - 
Management and operations travel is used for the direction and coordination of general management matters. 

It includes travel in such areas as personnel, financial management, and procurement activities; travel of the 
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Center ' s  top management t o  NASA Headquarters and o t h e r  NASA Centers;  and l o c a l  t r anspo r t a t i on .  The decrease  
from t h e  1980 budget e s t ima te  t o  t h e  1980 c u r r e n t  e s t ima te  r e f l e c t s  a r educ t ion  i n  t r a v e l  t o  implement 
Sect ion 1 1 2  of Publ ic  Law 96-86. 
a s  i n  1980. 

The 1981 e s t ima te  provides  f o r  e s s e n t i a l l y  t h e  same 1eve l . o f  t r a v e l  a c t i v i t y  

1980 1981 
1979 Budget Current  Budget 

Actual  Estimate Estimate E s t i m a t e  
(Thousands of Do l l a r s )  

111. FACILITIES SERVICES ......................................... 8,803 10,192 10,914 12,537 

Langley Research Center (LaRC) i s  loca t ed  on 787 a c r e s  of grounds i n  a complex made up of l abo ra to ry  and 
o f f i c e  t y p e  bu i ld ings  as w e l l  a s  r e sea rch  wind tunne l s .  

This  complex encompasses 2,074,145 g r o s s  square  f e e t  of bu i ld ing  space inc luding  11 major bu i ld ings .  
Also included a r e  18 major t echn ica l  f a c i l i t i e s .  This phys ica l  p l a n t  houses an average d a i l y  on-Center 
popula t ion  of 4,200 t o  4,500 personnel .  Many of t he  test  f a c i l i t i e s  are u t i l i z e d  on more than one s h i f t l o r  
dur ing  of f  peak hours .  

Summary of Fund Requirements 

A. Maintenance and Related Se rv i ce s  

............................................ 1. F a c i l i t i e s . .  649 624 680 759 

B. Cus todia l  Serv ices .  ......................................... 1,753 1,980 1,980 2,329 

.......................................... C .  U t i l i t y  Se rv i ce s . .  6,401 7,588 8,254 9,449 

T o t a l ,  F a c i l i t i e s  Se rv i ce s . . . .  ............................ 8,803 10,192 10,914 12,537 

Explanat ion of Fund Requirements 

A. Maintenance and Related Serv ices  

1. Fac i l i t i e s  .............................................. 649 624 6 80 75 9 

RPM 9-16 



This  a c t i v i t y  provides  funds f o r  maintenance and repair of aging a d m i n i s t r a t i v e  f a c i l i t i e s  and u t i l i t y  
l i n e s .  This  a c t i v i t y  a l s o  provides  f o r  1 2  workyears of e f f o r t  t o  accomplish grounds maintenance. The 
i n c r e a s e  i n  t h e  1980 c u r r e n t  estimate over t h e  1980 budget e s t ima te  i s  t o  accommodate work de fe r r ed  from 1979. 
The 1981 r eques t  r e f l e c t s  a con t inua t ion  of t h e  1980 maintenance and r e p a i r  e f f o r t  a t  approximately t h e  same 
l e v e l .  

1980 1981 
1979 Budget Current  Budget 

Actual  Estimate E s t i m a t e  - Estimate 
(Thousands of Do l l a r s )  

B. Cus todia l  Sen r i ce s .  ......................................... 1,753 1,980 1,980 2,329 

This  a c t i v i t y  involves  108 workyears of e f f o r t  a t  LaRC t o  provide  f o r  j a n i t o r i a l  and s e c u r i t y  s e r v i c e s .  
Also included are funds f o r  f i r e  p r o t e c t i o n  s e r v i c e s  provided by t h e  c i t y  of Hampton. 
c u r r e n t  and 1981 are based upon r e c e n t l y  concluded wage inc reases  f o r  j a n i t o r s  and s e c u r i t y  guards.  
estimate provides  f o r  t h e  f u l l  year a f f e c t  of wqge inc reases  nego t i a t ed  i n  1980. Se rv i ce s  remain a t  t h e  
c u r r e n t  l e v e l .  

E s t i m a t e s  f o r  1980 
The 1981 

...................................... C .  U t i l i t i e s  S e r v i c e s . . . .  6,401 7,588 8,254 -2- 9 449 

Included i n  t h i s  item is  the  purchase of e l e c t r i c  s e r v i c e  from V i r g i n i a  E l e c t r i c  and Power Company (VEPCO), 
f u e l  o i l  from a l o c a l  s u p p l i e r ,  and water and sewage charges. 
s e r v i c e s  from t h e  USAF-Langley f o r  East area f a c i l i t i e s  and, beginning i n  1981, purchase of steam from the  
c i t y  of Hampton f o r  f a c i l i t i e s  l oca t ed  i n  t h e  West area of LaRC. 

Also included a r e  funds f o r  hea t  and steam 

A breakdown of t h e  u t i l i t i e s  c o s t s  i s  as  fo l lows:  

1. E l e c t r i c i t y  (138,000 mwh) ............................................................... 7,307 
2 .  Fuel  o i l  (1,265,000 g a l s . )  .............................................................. 569 
3. Heat and steam (USAF) ................................................................... 247 
4 .  Water and sewage . . . . . . . . . . .  102 ............................................................. 
5. Steam (Ci ty  of Hampton) ................................................................. 1 , 2 2 4  

The i n c r e a s e  i n  t h e  1980 c u r r e n t  estimate over t h e  1980 budget estimate is t h e  r e s u l t  of r e c e n t  VEPCO 
ra te  i n c r e a s e s .  
r ev i sed  programmatic requirements .  A l l  o t h e r  estimates r e f l e c t  t h e  f u l l  year  e f f e c t  of 1980 r a t e  i n c r e a s e s .  

The 1981 estimate r e f l e c t s  a r educ t ion  of 1 2  m i l l i o n  k i l o w a t t  hours  of e l e c t r i c i t y  due t o  



1980 1981 
1979 Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  Actual  
(Thousands of Do l l a r s )  

I V .  TECHNICAL SERVICES .......................................... 2,296 2,032 1,802 2,453 

A. Automatic Data P rocess ing  

1. Equipment ............................................... 467 311 86 270 
2 .  Opera t ions  .............................................. 1,346 1,368 1,333 1,745 

S u b t o t a l  .............................................. 1,813 1,679 1,419 2,015 

B. S c i e n t i f i c  and Techni.ca1 Information 

................................................. 1. Lib ra ry  125 101 136 142 
2. Education and Information 358 252 247 296 ............................... 

S u b t o t a l  .............................................. 483 353 383 438 

T o t a l ,  Technica l  Services. .............................. 2,296 2,032 1,802 2,453 

Explanation of Fund Requirements 

A .  Automatic Data P rocess ing  ................................... 1,813 1,679 1,149 2,015 

Funds f o r  t h e  Cen te r ' s  bus iness  computer complex which provides  t h e  account ing  and management informat ion  
d a t a  r equ i r ed  by t h e  Center and NASA are provided f o r  i n  t h i s  func t ion .  
purchase  and maintenance; paper and o t h e r  expendable s u p p l i e s ;  s m a l l  misce l laneous  c o n t r a c t s ;  and a 33 work- 
year  level  of e f f o r t  suppor t  service c o n t r a c t  f o r  programming and ope ra t ions .  

Included are equipment lease, 

1. Equipment ............................................... 4 67 311 86 270 

This  a c t i v i t y  inc ludes  t h e  lease and purchase of equipment a s s o c i a t e d  wi th  Langley ' s  bus iness  
computer complex. The r educ t ion  i n  t h e  1980 c u r r e n t  estimate from t h e  1980 budget estimate i s  due t o  t h e  
a c q u i s i t i o n  of i t e m s  i n  1979 t h a t  had o r i g i n a l l y  been planned f o r  1980. The 1981 estimate r e f l e c t s  a level  
of r o u t i n e  equipment replacement and update.  RPM 9-18 



1980 1981 
1979 Budget Current  Budget 

Actual  Estimate E s t i m a t e  E s  t i m a  t e  
(Thousands of Do l l a r s )  

2.  Opera t ions  .............................................. 1,346 1,368 1,333 1,745 

This  estimate inc ludes  ADP equipment maintenance, s u p p l i e s ,  and t h e  support  s e r v i c e  c o n t r a c t  f o r  pro- 
gramming and ope ra t i ons .  The r educ t ion  i n  t h e  1980 c u r r e n t  e s t ima te  from t h e  1980 budget estimate is  due t o  
t h e  postponement of minor program updat ing u n t i l  1981. The 1981 estimate a l s o  r e f l e c t s  t h e  f u l l  year  c o s t  of 
support  s e r v i c e  c o n t r a c t  ra te  i n c r e a s e s  a n t i c i p a t e d  i n  1980. 

B.  S c i e n t i f i c  and Technical  Information ........................ 48 3 353 383 438 - 
This estimate provides  suppor t  s e r v i c e  c o n t r a c t  a s s i s t a n c e  i n  t he  ope ra t i on  of t h e  t e c h n i c a l  l i b r a r y  and 

V i s i t o r  Information Center .  Also included are funds f o r  pub l i c  in format ion  s e r v i c e s .  The s l i g h t  i nc rease  i n  
t h e  1980 c u r r e n t  estimate over t h e  1980 budget e s t ima te  i s  due t o  t he  a d d i t i o n  of s e v e r a l  a c q u i s i t i o n s  
de fe r r ed  from 1979. The 1981 estimate re f lec t s  a c t i v i t y  approximately l e v e l  wi th  t h e  1980 e f f o r t .  

1. Library  ................................................. 125 101 136 142  

Nine workyears of suppor t  c o n t r a c t  e f f o r t  are f o r  t he  ope ra t i on  of t he  Cen te r ' s  t e c h n i c a l  l i b r a r y .  
The i n c r e a s e  i n  t h e  1980 c u r r e n t  estimate i s  due t o  t h e  i n c r e a s e  of one suppor t  s e r v i c e  c o n t r a c t  workyear and 
increased  wage rates. The 1981 estimate r e f l e c t s  t h e  same l e v e l  of e f f o r t  provided i n  1980. 

2.  Education and in fo rma t ion . . . . . . .  ........................ 358 252 247 296 

Funding f o r  a l l  t h e  Cen te r ' s  pub l i c  a f f a i r s  a c t i v i t i e s  i s  included i n  t h i s  e s t ima te .  Included are 
n ine  workyears of suppor t  c o n t r a c t  e f f o r t  f o r  ope ra t i on  of t he  V i s i t o r  Information Center ;  coord ina t ion  of 
t o u r s  and s p e c i a l  events ;  c o n s t r u c t i o n  and t r a n s p o r t a t i o n  of e x h i b i t s ;  and o the r  misce l laneous  educa t iona l  
and informat ion  programs. The r educ t ion  i n  t h e  1980 c u r r e n t  e s t ima te  from the  1980 budget estimate i s  due 
t o  t h e  movement i n t o  1979 of s e v e r a l  s m a l l  purchases  o r i g i n a l l y  planned f o r  1980. The 1981 estimate 
r e f l e c t s  a l e v e l  of ope ra t i ons  approximately equa l  t o  the  1980 e f f o r t .  
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1980 1981 
Current Budget 1979 Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

V. MANAGEMENT AND OPERATIONS................................ 5.406 5.940 6 . 020 6.352 

Summary of Fund Requirements 
A. Administrative Communications............................ 1,079 1,182 1,187 1,377 

B. Printing and Reproduction................~...........~~~s 15 7 1 7 7  182 193 

C. Transportation.......................................eee. 1,313 1,360 1,422 1,568 

D. Installation Common Services............................. 2,857 3,221 3,229 3,214 

Total, Management and Operations....................... 5.406 5.940 6.020 6.352 
Explanation of Fund Requirements 

A. Administrative Communications............................ 1,079 1,182 1,187 1,377 

This estimate includes funds for local telephone and exchange costs; Federal Telecommunications System 
(FTS) service; and datafax and telegraph service. The increase in the 1980 current estimate over the 1980 
budget estimate is due to an increase in service rates. 
of rate increases for communication services. 

The 1981 estimate provides for the full year effect 

This estimate provides for local telephone and exchange costs. The 1981 estimate provides for the 
full year effect of rate increases. 

2. Long distance telephone services......................~.............~~.~.......~.~o. 492 

These funds provide for long distance telephone service for the FTS. The 1981 estimate provides for 
the full year effect of rate increases for this service. 

3. Other communications services....................................................... 15 

Included in this activity are costs for other miscellaneous communications such as teletype and 
datafax services. The 1981 estimate provides for the full year effect of rate increases for these services. 
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1980 1981 
197  9 Budget’ Current  Budget 

Actual  Est imate Est imate E s  t imate 
(Thousands of Do l l a r s )  

B.  P r i n t i n g  and Reproduction ................................... 157 1 7 7  182 193 

This  estimate provides  f o r  s p e c i a l  p r i n t i n g  and reproduct ion  s u p p l i e s ,  and a four  workyear suppor t  
s e r v i c e  c o n t r a c t  e f f o r t  f o r  reproduct ion  s e r v i c e s .  The inc rease  i n  t h e  1980 c u r r e n t  estimate over t h e  1980 
budget estimate i s  due t o  an  i n c r e a s e  i n  suppor t  s e r v i c e  c o n t r a c t  wage rates. The 1981 estimate provides  f o r  
t he  f u l l  year  e f f e c t  of a p rev ious ly  nego t i a t ed  wage inc rease  i n  suppor t  s e r v i c e  c o n t r a c t  c o s t s .  

C. T ranspo r t a t i on  .............................................. 1,313 1,360 1,422 1,568 

This  a c t i v i t y  i nc ludes  t h e  ope ra t i on ,  maintenance, and purchase of motor v e h i c l e s ;  sh ipping  t r a n s p o r t a t i o n  
and f r e i g h t  charges;  a 41-workyear support  s e r v i c e  c o n t r a c t  e f f o r t  f o r  pickup and d e l i v e r y  of f r e i g h t  f u r n i -  
t u r e ,  and o the r  bulk ob j ec t s ;  and a seven-workyear support  s e r v i c e  c o n t r a c t  e f f o r t  f o r  ope ra t i on  and maintenance 
of t h e  NASA-1 a i r c r a f t .  This  e f f o r t  a l s o  i nc ludes  a l l  of the NASA-1 a i r c r a f t  f u e l ,  equipment, and expendable 
supp l i e s .  The inc rease  i n  t he  1980 c u r r e n t  estimate over t h e  1980 budget estimate i s  due t o  a n  i n c r e a s e  i n  
suppor t  s e r v i c e  c o n t r a c t  wage rates.  The 1981 estimate provides  f o r  t h e  f u l l  yea r  e f f e c t  of t h e  support  
c o n t r a c t o r  wage i n c r e a s e s  and t h e  f u l l  year  e f f e c t  of r a t e  i n c r e a s e s  f o r  o the r  s e r v i c e s .  

D.  I n s t a l l a t i o n  Common Se rv i ce s . .  .............................. 2,857 3,221 3,229 3,214 

These funds w i l l  provide f o r  77  workyears of support  s e r v i c e  c o n t r a c t  e f f o r t  f o r  medical s e r v i c e s ,  m a i l  
d e l i v e r y ,  s t ock  i s s u e  and warehousing, and o the r  g e n e r a l  a d m i n i s t r a t i v e  suppor t .  Also included a r e  t h e  
r e n t a l  and maintenance of o f f i c e  copy machines and equipment, m ino r i t y  programs, and o t h e r  a d m i n i s t r a t i v e  
s e r v i c e s  and supp l i e s .  The 1981 estimate provides  f o r  a s l i g h t l y  reduced l e v e l  of s e r v i c e  from t h a t  provided 
i n  t he  1980 c u r r e n t  estimate. 

1. Center management and s t a f f  ............................................................. 343 

This  f u n c t i o n  inc ludes  1 3  workyears of suppor t  s e r v i c e  c o n t r a c t  e f f o r t  and g e n e r a l  s u p p l i e s  and 
equipment purchases  f o r  a l l  a d m i n i s t r a t i v e  suppor t  o rgan iza t i ons  a t  t h e  Center .  The 1981 estimate r e f l e c t s  
t h e  f u l l  year  e f f e c t  of p r ev ious ly  nego t i a t ed  wage ra te  i n c r e a s e s  i n  suppor t  c o n t r a c t  c o s t s .  
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1980 1981 
1979 Budget Current  Budget 

Actual  Estimate Estimate E s  t i m a  t e 
(Thousands of Do l l a r s )  

2.  Medical s e r v i c e s . . .  ..................................................................... 43 2 

This  func t ion  provides  11 workyears of e f f o r t  f o r  occupat iona l  and environmental h e a l t h  s e r v i c e s ,  
included are d ispensary  s e r v i c e s ;  emergency ambulance s e r v i c e ;  medical  examinations; and h e a l t h  phys ics  and 
i n d u s t r i a l  hygiene s e r v i c e s .  The 1981 estimate provides  f o r  t h e  f u l l  year  e f f e c t  of a prev ious ly  nego t i a t ed  
i nc rease  i n  t h e  c o s t  of support  con t r ac to r  medical  s e r v i c e s .  

3 .  I n s t a l l a t i o n  suppor t  s e r v i c e s . . . . . . . . . . . . .  .............................................. 2,439 

This  func t ion  i nc ludes  53 workyears of support  s e r v i c e  c o n t r a c t  e f f o r t  f o r  m a i l  d e l i v e r y ,  s t ock  
i ssuance  and warehousing ope ra t i ons  and micrographics  s e r v i c e s .  Also included are t h e  purchase,  maintenance, 
and r e n t a l  of o f f i c e  copy machines, t ypewr i t e r s  and o the r  o f f i c e  equipment, and postage c o s t s .  The 1981 
estimate provides  f o r  t h e  f u l l  year  e f f e c t  of a prev ious ly  nego t i a t ed  i n c r e a s e  i n  c o s t  of suppor t  con t r ac to r s .  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATES 

LEWIS RESEARCH CENTER 

DESCRIPTION 

The L e w i s  Research Center  occup ie s  two s i tes  i n  n o r t h  c e n t r a l  Ohio. The o r i g i n a l  s i te ,  e s t a b l i s h e d  i n  1941 
a d j a c e n t  t o  t h e  Cleveland-Hopkins I n t e r n a t i o n a l  A i r p o r t ,  h a s  366 a c r e s  i n c l u d i n g  14 acres l e a s e d  from t h e  C i t y  
of  Cleveland.  There are ove r  100 b u i l d i n g s  and s t r u c t u r e s ,  i n c l u d i n g  wind t u n n e l s ,  tes t  chambers, l a b o r a t o r i e s  
and o t h e r  r e s e a r c h  f a c i l i t i e s .  

The Plum Brook S t a t i o n ,  e s t a b l i s h e d ’ i n  1956, i s  l o c a t e d  s o u t h  of Sandusky, Ohio, about  50 m i l e s  w e s t  of 
Cleveland,  on l and  former ly  occupied by t h e  Plum Brook Ordinance works. There are 5 ,853 acres owned and 
approximate ly  47 acres i n  easements .  There are 69 b u i l d i n g s  and 99 c o n c r e t e  s t o r a g e  bunkers.  A 100 KW 
E lec t r i c  Wind Turbine  Genera tor  F a c i l i t y  des igned t o  be  ope ra t ed  remotely i s  i n  o p e r a t i o n  f o r  a program j o i n t l y  
sponsored by t h e  Department of  Energy and NASA. During 1975, c o n s i s t e n t  w i t h  our  f u t u r e  r e s e a r c h  and tech-  
nology needs ,  t h e  p r i n c i p a l  f a c i l i t i e s  were p l aced  i n  a s tandby mode. 

The t o t a l  c a p i t a l  inves tment  of t h e  L e w i s  Research Center  and t h e  Plum Brook S t a t i o n ,  i n c l u d i n g  f i x e d  a s s e t s  
i n  p r o g r e s s  and con t r ac to r- he ld  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s  as o f  September 30, 1979, w a s  $449,036,000. 

CENTER ROLES AND MISSIONS 

The L e w i s  Research Center  w a s  e s t a b l i s h e d  i n  1941 as an  a i r c r a f t  eng ine  r e s e a r c h  l a b o r a t o r y  t o  meet immediate 
w a r t i m e  needs  f o r  s u p e r i o r  a i r C r a f t  p r o p u l s i o n  sys tems.  S ince  then ,  L e w i s  has  developed and c o n s t r u c t e d  many 
o u t s t a n d i n g  f a c i l i t i e s  f o r  t e s t i n g  f u l l - s c a l e  a i r c r a f t  eng ines  and eng ine  components, chemical  rocke t  eng ines ,  
e l e c t r i c  p r o p u l s i o n ,  space  and t e r r e s t r i a l  power g e n e r a t i o n  systems and space  communication systems.  
p r i n c i p a l  and s u p p o r t i n g  r o l e s  are:  

The 

PRINCIPAL 

Aeronaut ics  - Development of  an  advanced technology base  f o r  h igh  performance c i v i l  and m i l i t a r y  a i r c r a f t  
p ropu l s ion  systems w i t h i n  envi ronmenta l ,  s a f e t y  and energy c o n s t r a i n t s .  gevelopment of a technology base  t o  
advance t h e  s t a t e  of  t h e  a r t  i n  a e r o n a u t i c a l  p ropu l s ion  systems and components, i n c l u d i n g  eng ine  n o i s e  
r e d u c t i o n ,  h i g h  tempera ture  m a t e r i a l s  and s t r u c t u r e s ,  improved engine  e f f i c i e n c y ,  p o l l u t i o n  c o n t r o l ,  computa- 
t i o n a l  f l u i d  mechanics and t e c h n i c a l  suppor t  t o  m i l i t a r y  a v i a t i o n  programs. 
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Launch Vehicle Procurement - Management and o p e r a t i o n  of  t h e  Centaur launch v e h i c l e  system f o r  s c i e n t i f i c  and 
a p p l i c a t i o n s  mis s ions  f o r  Government and commercial u s e r s .  

Space P ropu l s ion  Systems Technology - Development and maintenance of  t h e  space  p ropu l s ion  systems technology 
b a s e ,  i n c l u d i n g  a s s o c i a t e d  s t r u c t u r e s  and materials work. 

Space Energy P rocesses  and Systems Technology - Development and maintenance of t h e  technology b a s e ,  i nc lud ing  
a s s o c i a t e d  s t r u c t u r e s  and materials work. 

Energy Technology - Conducting ene rgy- re l a t ed  r e s e a r c h  and development, p r i m a r i l y  on a re imbursable  b a s i s ,  
w i t h  broad emphasis on s o l a r ,  gas  t u r b i n e ,  ground p ropu l s ion  and o t h e r  a p p r o p r i a t e  t e r res t r ia l  energy  systems.  

Communications Systems Technology - Development of communications technology,  i n c l u d i n g  h igh  power 
microwave and mil l imeter-wave components and systems o r i e n t e d  towards s a t e l l i t e - b a s e d  a p p l i c a t i o n s .  
Inc ludes  f l i g h t  experiment  development and management. 

SUPPORTING 

Environmental  Observa t ions  - Development of remote s e n s i n g  technology and systems f o r  a p p l i c a t i o n s  t o  w a t e r  
q u a l i t y  i n  t h e  Grea t  Lakes. 
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SUMMARY OF RESOURCES REQUIREMENTS 

FUNDING PLAN BY FUNCTION 

19 80 
1979 Budget Current 

Actual Estimate Estimate 
(Thousands of Dollars) 

I. Personnel and Related Costs............................... 74,251 80,524 82 , 203 

11. Travel................. .................................... 1,208 1 , 169 1,002 

111. Facilities Services. ...................................... 9,565 10,894 11,312 

IV. Technical Services............. ........................... 681 429 885 

................................. 2 256 V. Management and Operations 1,958 2,745 L 

Total, fund requirements ................................ 87,457 95,800 

Distribution of Permanent Positions bv Program 

97,825 

1980 
Current 1979 Budget 

Actual Estimate Estimate 

Direct Positions 

Space Transportation Syste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  108 84 84 

Space flight operations ................................... --- 
Expendable launch vehicles................................ 10 8 

1 1 
83 83 

-e- --- Space Sc ience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Planetary exploration ..................................... 1 
Life sciences............................................. 4 

1981 
Budget 
Estimate 

84 , 262 

1 , 244 

12,307 

1,043 

2,504 

101,360 

1981 
Budget 
Estimate 

71 

1 
70 
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1980 1981 
1979 Budget Cur ren t  Budget 

Es tigat e A c t u a l  Estimate Estimate 

.......................... 122 - 122 - 122  - 122 - .  Space and Terrestrial A p p l i c a t i o n s  

....................................... Space a p p l i c a t i o n s .  111 111 111 111 
Technology u t i l i z a t i o n .  11 11 11 11 ................................... 

Aeronaut ics  and Space Technolopy ............................ 1,967 1,969 1 , 969 1 ,982 

Aeronaut ica l  r e s e a r c h  and technokogy.... .................. 1 ,193  1,198 1 ,198 1 ,211  
Space r e s e a r c h  and technology ............................. 378 3 75 375 375 
Energy technology ......................................... 396 3 96 396 396 

.............................. S u b t o t a l ,  d i r e c t  p o s i t i o n s  2 , 202 2,175 2,175 2,175 

Center  Management and Opera t ions  Support  P o s i t i o n s . . . . . . . . . .  656 - 660 - 660 - 660 - 
................................ T o t a l ,  permanent p o s i t i o n s  2,858 2,835 2,835 2 , 835 

PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

SPACE FLIGHT OPERATIONS......... ..................................................... 1 

The L e w i s  Research Center  p rov ides  s c i e n t i f i c  and eng inee r ing  c o n s u l t a t i o n  and t e c h n i c a l  suppor t  f o r  t h e  
S o l a r  E lec t r i c  P ropu l s ion  System being  conducted by t h e  Marshal l  Space F l i g h t  Center.  The c o n s u l t a t i o n  and 
suppor t  i s  i n  t h e  a r e a  of e l e c t r i c a l  p r o p u l s i o n  systems, w i t h  s p e c i a l  emphasis on i o n  f i e l d  e f f e c t s .  

EXPENDABLE LAUNCH V E H I C L E S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 

The Centaur  Launch Veh ic l e  program p rov ides  launch v e h i c l e s  and l aunch  o p e r a t i o n s  f o r  automated s p a c e  
mis s ions .  The program i n c l u d e s  t h e  procurement of v e h i c l e  systems hardware,  launch services, eng inee r ing  and 
management suppor t  as w e l l  as maintenance and o p e r a t i o n  of  ground s u p p o r t  equipment. 
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I n  1981, c i v i l  s e r v i c e  pe r sonne l  working on t h e  Centaur Launch Veh ic l e  program w i l l  con t inue  t o  suppor t  t h e  
l aunch ing  of  bo th  Government and commercial payloads .  
are scheduled  i n  suppor t  of t h e  Navy FLTSATCOM and t h e  INTELSAT V program f o r  COMSAT. 

C u r r e n t l y ,  t h r e e  Atlas- Centaur launches  and a back-up 

SPACE APPLICATIONS....... ........................................................... 

Permanent P o s i t i o n s  
(Civ i l  S e r v i c e )  

111 

Space A p p l i c a t i o n s  a t  t h e  L e w i s  Research Center  c o n s i s t s  of space  communications and envi ronmenta l  observa-  
t i o n s .  I n  1981, L e w i s  c i v i l  service pe r sonne l  w i l l  con t inue  t o  suppor t  t h e s e  programs as fo l lows :  

Communications - L e w i s ,  as  t h e  r e s p o n s i b l e  Center  f o r  communications r e s e a r c h  and development, is s tudy ing  
t h e  c a p a b i l i t i e s  and c o s t s  o f  v a r i o u s  advanced s a t e l l i t e  communications systems concep t s  d i r e c t e d  a t  
p r o v i d i n g  a d d i t i o n a l  frequency bands and improved communication s e r v i c e .  The s t u d i e s  are be ing  focused  on 
t h e  needs  o f  t h e  p u b l i c  and p r i v a t e  s e c t o r s ,  bo th  n a t i o n a l l y  and i n t e r n a t i o n a l l y .  L e w i s  i s  working on 
expe r imen ta l  sys tems w i t h  p o s s i b l e  a p p l i c a t i o n  t o  bo th  t h e  ground and s p a c e  segments of any f u t u r e  advanced 
communications sys tems.  L e w i s  h a s  begun a technology development program t o  expand t h e  communication bands 
useab le  f o r  communications i n  o r d e r  t o  meet t h e  i n c r e a s i n g  needs f o r  a d d i t i o n a l  f r e q u e n c i e s .  The p r i n c i p a l  
focus  o f  t h e  program i s  t h e  20 t o  30 g i g a h e r t z  band. A d d i t i o n a l  r e s e a r c h  and technology e f f o r t s  d e a l i n g  w i t h  
a wide range  of  f requency bands are a l s o  b e i n g  conducted.  

Environmental  Observa t ions  - Carry ing  o u t  i t s  r o l e  o f  app ly ing  NASA’s technology t o  r e g i o n a l  needs ,  L e w i s  i s  
developing  and app ly ing  remote s e n s i n g  technology t o  impor tant  areas of  e a r t h  s u r f a c e  c h a r a c t e r i s t i c s .  
Program m i l e s t o n e s  i n c l u d e  v e r i f i c a t i o n  of  remote s e n s i n g  d a t a  f o r  o r g a n i c  and i n o r g a n i c  m a t t e r  i n  t h e  Great 
Lakes and comple t ing  t h e  e v a l u a t i o n  of  c o a s t a l  zone c o l o r  s canne r  a lgo r i thms .  

TECHNOLOGY UTILIZATION ............................................................... 11 

I n  1981, Lewis  c i v i l  service pe r sonne l  i n  t h e  Technology U t i l i z a t i o n  program w i l l  be  involved  i n  t r a n s f e r  
of  new knowledge and i n n o v a t i v e  technology r e s u l t i n g  from NASA R&D programs f o r  a p p l i c a t i o n  i n  i n d u s t r y ,  t h e  
p u b l i c  s e c t o r ,  and medicine. The primary o b j e c t i v e s  are t o :  (1) i n c r e a s e  t h e  r e t u r n  on t h e  n a t i o n a l  i n v e s t-  
ment i n  ae rospace  R&D; ( 2 )  s h o r t e n  t h e  t i m e  from d i scove ry  t o  a p p l i c a t i o n ;  (3)  a i d  t h e  movement of  new know- 
ledge  t o  p o t e n t i a l  u s e r s ;  and ( 4 )  c o n t r i b u t e  t o  t h e  development o f  improved means of t r a n s f e r r i n g  t h e  new 
knowledge t o  o t h e r  p l a c e s  of  p o t e n t i a l  a p p l i c a t i o n s .  
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Permanent P o s i t  i o n s  
( C i v i l  Se rv ice )  

1 , 2 1 1  AERONAUTICS RESEARCH AND TECHNOLOGY. . . . . . . . . . . .  ...................................... 
L e w i s '  major  r e s p o n s i b i l i t y  w i t h i n  a e r o n a u t i c s  i s  p ropu l s ion .  The g e n e r a l  goal  of L e w i s  i s  t o  p rov ide  t h e  

advanced technology base  € o r  developing  high- performance c i v i l  and m i l i t a r y  a e r o n a u t i c a l  p r o p u l s i o n  systems 
which are economical ,  fue l- conse rva t ive ,  and r e l i a b l e ,  and which o p e r a t e  w i t h i n  minimum envi ronmenta l  impact.  
The c i v i l  service pe r sonne l  i n  1981 w i l l  be involved  i n  conduct ing  t h e  ongoing program a t  t h e  Center  a s  
desc r ibed  below: 

I n  a e r o n a u t i c a l  p r o p u l s i o n- r e l a t e d  r e s e a r c h ,  t h e  goa l  i s  t o  develop an unders tanding  of t h e  p h y s i c a l  
phenomena r e l a t e d  t o  p ropu l s ion  systems and components i n c l u d i n g  a e r o e l a s t i c i t y  phenomena, computat ional  
f l u i d  mechanics,  low and h igh  tempera ture  composite  materials, f a t i g u e  f a i l u r e  mechanisms, emiss ion  
c h a r a c t e r i s t i c s  i n  r e c i p r o c a t i n g  and t u r b i n e  eng ines ,  a l t e r n a t e  f u e l s  c h a r a c t e r i z a t i o n ,  n o i s e  g e n e r a t i o n  
mechanisms, and i n t e g r a t e d  c o n t r o l  concepts .  

The major  g o a l  i n  t h e  components technology program is  t o  advance t h e  s ta te  of the a r t  i n  eng ine  components 
i n c l u d i n g  composite  f an  b l a d e s ,  low a s p e c t  r a t i o  compressor s t a g e s ,  c o r e  t u r b i n e  coo l ing ,  b l a d e  c l e a r a n c e  
c o n t r o l s ,  advanced t r ansmis s ions ,  p revapor i z ing  combustors ,  two-dimensional n o z z l e s ,  s u p e r s o n i c  i n l e t s ,  h i g h  
and low speed  p r o p e l l e r s ,  b e a r i n g s ,  seals ,  and i n s t r u m e n t a t i o n .  

I n  engine  systems technology,  L e w i s  i s  s t u d y i n g  problems encountered  i n  complete eng ines  and p ropu l s ion  
systems i n c l u d i n g  engine  performance a t  v a r i o u s  a l t i t u d e s ,  i n l e t  f low d i s t o r t i o n  e f f e c t s ,  dynamic component 
i n t e r a c t i o n s ,  t h r u s t  augmentat ion,  advanced c o n t r o l  systems, t echn iques  f o r  reduced f u e l  consumption, engine  
emiss ion  and n o i s e  r educ t ion ,  p r o p u l s i o n  sys tem-ai r f rame i n t e r a c t i o n s ,  a v i a t i o n  s a f e t y  and i c i n g  r e s e a r c h  
technology a s s o c i a t e d  w i t h  p ropu l s ion  systems. 

With in  t h e  a e r o n a u t i c s  program a t  L e w i s ,  work is  be ing  performed on a number of major p r o j e c t  areas 
i n c l u d i n g  m a t e r i a l s  f o r  advanced t u r b i n e  engines ,  energy e f f i c i e n t '  engine ,  v a r i a b l e  c y c l e  engine,  advanced 
low emiss ions  combustors engine  component improvement, q u i e t  sho r t- hau l  r e s e a r c h  a i r c r a f t ,  supe r son ic  c r u i s e  
r e s e a r c h ,  advanced tu rboprops ,  advanced r o t o r c r a f t  t r a n s m i s s i o n s  and broad  s p e c i f i c a t i o n  f u e l s .  

An e x t e n s i v e  e f f o r t  i n  materials and s t r u c t u r e s  development s u p p o r t s  t h e  a e r o n a u t i c s  p r o p u l s i o n  program. 
The scope  of  t h i s  program invo lves  bo th  meta l l i c  and non- meta l l ic  materials and t h e i r  a p p l i c a t i o n  t o  advanced 
a i r c r a f t  eng ines .  Areas of emphasis i n c l u d e  t h e  development of  a l l o y s  and m a t r i x  composites  capab le  of  h i g h e r  
o p e r a t i n g  t empera tu re s ,  w i t h  l o n g e r  o p e r a t i n g  l i f e t i m e s ,  and lower f a b r i c a t i o n  c o s t s .  The f a t i g u e  and 
f r a c t u r e  behav io r  of a l l o y s  under o p e r a t i n g  c o n d i t i o n s  and t h e  development of o p e r a t i n g  l i f e  p r e d i c t i o n  tech-  
n iques  are an  i n t e g r a l  p a r t  of  t h i s  materials development e f f o r t .  
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375 SPACE RESEARCH AND TECHNOLOGY. ...................................................... 
The major r o l e s  of the L e w i s  Research Center  i n  Space Research and Technology are t o  advance t h e  s ta te  o f  

t h e  a r t  and ma in ta in  a technology base  f o r  advanced p ropu l s ion  and power sys tems,  i n c l u d i n g  a s s o c i a t e d  
materials and s t r u c t u r e s  work and space  power p rocess ing .  I n  1981, c i v i l  s e r v i c e  pe r sonne l  w i l l  be used i n  
t h e  a c t i v i t i e s  desc r ibed  below. 

The L e w i s  space  p ropu l s ion  programs i n c l u d e  chemical  and e l e c t r i c  p r o p u l s i o n  technology and component and 
sys tems development. The chemical  p ropu l s ion  program emphasizes advanced engine  systems and components 
r e q u i r e d  f o r  f u t u r e  space  systems beyond t h e  c a p a b i l i t y  of t h e  Space S h u t t l e .  Improved components and methods 
of l i f e  p r e d i c t i o n  are be ing  developed and demonst ra ted ,  advanced fue l- oxidant  combinat ions are b e i n g  t e s t e d ,  
and complete engine  systems tests are be ing  conducted. Technology developments . i nc lude  advanced coo l ing  
t echn iques ,  f a b r i c a t i o n  t echn iques  and m a t e r i a l s  f o r  rocke t  chambers and n o z z l e s ,  and advanced h igh  p r e s s u r e  
f u e l l o x i d a n t  f eed  systems.  

E lec t r i c  p ropu l s ion  s u p p o r t s  both  primary p ropu l s ion  and a u x i l i a r y  p ropu l s ion  a p p l i c a t i o n s .  The primary 
p ropu l s ion  technology program c o n s i s t s  of f u r t h e r  t h r u s t e r  performance v e r i f i c a t i o n  tests ,  performance 
t e s t i n g  of s u p p o r t i n g  power p rocesso r  systems t o  d e l i v e r  power t o  t h e  t h r u s t e r  and i t s  c o n t r o l s ,  and t h e  
i n t e g r a t i o n  t e s t i n g  of complete t h r u s t e r  sys tems,  i n c l u d i n g  t h e  t h r u s t e r ,  power p r o c e s s o r ,  p r o p e l l a n t  s t o r a g e  
and d i s t r i b u t i o n  system, t h r u s t e r  gimbal mechanism, c o n t r o l l e r s ,  and thermal  c o n t r o l  systems.  A u x i l i a r y  
e l e c t r i c  p ropu l s ion  meets s p a c e c r a f t  requi rements  f o r  maneuvering, s t a t i o n  keeping  and a l t i t u d e  c o n t r o l .  The 
p r e s e n t  program o b j e c t i v e s  are t o  v e r i f y  t h e  performance of  a one-millipound t h r u s t e r ,  develop  and test 
t h r u s t e r  power sys tems,  and perform complete system v e r i f i c a t i o n  tests.  

Space power g e n e r a t i o n  s t u d i e s  i n c l u d e  s o l a r  p h o t o v o l t a i c  and e l e c t r o c h e m i c a l  energy convers ion .  The 
p h o t o v o l t a i c  program i s  d i r e c t e d  towards an improvement i n  s o l a r  c e l l  e f f i c i e n c y ,  reduced c o s t ,  and improved 
o p e r a t i n g  l i f e .  E lec t rochemica l  r e s e a r c h  and development s u p p o r t s  extended o p e r a t i n g  l i f e  and improved 
energy d e n s i t y  f o r  space  b a t t e r i e s  and f u e l  c e l l  components and systems.  L e w i s  i s  a l s o  conduct ing  a program 
t o  advance t h e  s ta te  of t h e  a r t  of  microwave power a m p l i f i e r s  f o r  p o t e n t i a l  f u t u r e  a p p l i c a t i o n s  i n  communica- 
t i o n s  and power t r ansmis s ion .  

The i n t e r a c t i o n s  of  t h e  space  plasma environment w i t h  h igh  v o l t a g e  power systems and components are be ing  
s t u d i e d  and technology is  be ing  developed t o  c o n t r o l  t h e s e  i n t e r a c t i o n s  and p reven t  power sys tem f a i l u r e s .  

The L e w i s  program i n  space  materials technology emphasizes t h e  development of  improved materials f o r  
advanced space  power g e n e r a t i o n ,  p ropu l s ion  and communications sys tems.  S t u d i e s  i n c l u d e  space  environmental  
e f f e c t s  on s u p e r a l l o y s  and composi tes ,  and l u b r i c a t i o n  problems i n  mechanical  components. 
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396 ENERGY TECHNOLOGY... . . . . . . . . .  ....................................................... 
Civil service pe r sonne l  w i l l  b e  involved  i n  ongoing energy r e s e a r c h  and development p r o j e c t s  r e l a t e d  t o  

meeting program mi l e s tones  of 1981 and subsequent  y e a r s .  

L e w i s  p rov ides  a s u p p o r t i n g  r e s e a r c h  and technology b a s e  i n  terrestrial  energy  convers ion  and advanced 
ground p ropu l s ion  under sponso r sh ip  of  t h e  Department of Energy. P r e s e n t l y  under development are l a r g e  wind 
t u r b o g e n e r a t o r s  (200 t o  2,500 k i l o w a t t s )  t o  h e l p  meet p u b l i c  power requi rements  and p h o t o v o l t a i c  power 
systems where t h e i r  a p p l i c a t i o n  appea r s  p r a c t i c a l .  
g e n e r a t i o n  i n c l u d e  improved c o a l- f i r e d  u t i l i t y  gas  t u r b i n e  and magnetohydrodynamic system s t u d i e s .  Energy 
s t o r a g e  sys tems f o r  s t a t i o n a r y  power a p p l i c a t i o n s  are a l s o  under development. 

Other  programs a t  L e w i s  s u p p o r t i n g  s t a t i o n a r y  power 

Ground p r o p u l s i o n  systems development a t  L e w i s  i n c l u d e  advanced hea t  eng ines  and e lec t r i c  v e h i c l e s .  The 
major t h r u s t  of  t h e  h e a t  eng ine  p r o j e c t  i s  t o  advance t h e  technology level  of  t h e  a u t o  gas  t u r b i n e  and 
S t i r l i n g  eng ine  p ropu l s ion  systems such  t h a t  t h e i r  a p p l i c a t i o n  t o  au tomot ive  p r o p u l s i o n  would be  p r a c t i c a l  and 
c o s t  e f f e c t i v e .  
v e h i c l e  components and systems.  

The e l ec t r i c  v e h i c l e  p r o j e c t  p rov ides  near- term technology improvements t o  e x i s t i n g  e lec t r i c  

Program mi l e s tones  f o r  1981 i n c l u d e  comple t ion  of  des ign  and i n i t i a t i o n  of  hardware f a b r i c a t i o n  f o r  advanced 
e lec t r i c  and hybr id  v e h i c l e  p ropu l s ion  sys tems;  t h e  t e s t i n g  of  ceramic components i n  a u t o  gas  t u r b i n e  engines  
f o r  au tomot ive  a p p l i c a t i o n ;  and comple t ion ,  i n s t a l l a t i o n  and i n i t i a l  o p e r a t i o n  of  a two and .one-half megawatt 
wind t u r b i n e .  

........................................... CENTER MANAGEMENT AND OPERATIONS SUPPORT. 660 

Center  Management and Opera t ions  Support  i s  d e f i n e d  as t h a t  s u p p o r t  o r  services b e i n g  provided  t o  a l l  L e w i s  
Research Center  o r g a n i z a t i o n s  which cannot  be  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  
c i v i l  service pe r sonne l  involved  are: 

The 

D i r e c t o r  and S t a f f  

The Center  D i r e c t o r ,  Deputy D i r e c t o r  and immediate s t a f f ,  e .g . ,  Technology U t i l i z a t i o n ,  Equal  Oppor tuni ty ,  
P u b l i c  A f f a i r s ,  R e l i a b i l i t y  and Q u a l i t y  Assurance,  S h u t t l e  Assessment O f f i c e  and Chief S c i e n t i s t .  
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Management Support  

I n c l u d e s  a wide range  of  a c t i v i t y  c a t e g o r i z e d  as management suppor t  f o r  programs and f u n c t i o n a l  organiza-  
t i o n s  f o r  t h e  e n t i r e  Center .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget  management, l e g a l  and p a t e n t  
counse l ,  program c o n t r o l ,  c o n t r a c t i n g  and procurement,  pe r sonne l  management, p r o p e r t y  management, f i n a n c i a l  
management, envi ronmenta l  h e a l t h ,  r e s o u r c e  c o n t r o l  and management i n fo rma t ion  systems and a n a l y s i s .  

Opera t ions  Support  

T h i s  i s  a broad spec t rum o f  a c t i v i t y  t h a t  i s  r e q u i r e d  t o  ma in ta in  and o p e r a t e  f a c i l i t i e s ,  b u i l d i n g s ,  and 
equipment; and t o  p rov ide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  suppor t  f o r  t h e  personnel  who manage 
and conduct  t h e  a f f a i r s  of t h e  Center .  S p e c i f i c  a c t i v i t i e s  are: 

Maintenance and o p e r a t i o n  o f  a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p rocess ing  and computer s u p p o r t  
R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
Centerwide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
Cus tod ia l  services 
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n  and s u p p l i e s  
Medical  care of employees 
Photographic  and g raph ic  suppor t  
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RESOURCE REQUIREMENTS BY FUNCTION 

1979  
Actual  

I .  PERSONNEL AND RELATED COSTS.... ........................... 74 ,251  

Summary of  Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a. Permanent p o s i t i o n s  ............................... 65 ,394  
b. Other  t han  f u l l  t i m e  permanent p o s i t i o n s  .......... 995 
c. Overtime and o t h e r  compensation ................... 1 , 0 6 8  

S u b t o t a l ,  Compensation .......................... 67 ,457  

2 .  B e n e f i t s . . .  ........................................... 6,488 

S u b t o t a l ,  Compensation and B e n e f i t s . . .  .............. 73,945 

B. Suppor t ing  Cos t s  

................................. 1. T r a n s f e r  of  pe r sonne l  8 .................................... 298 2 .  Personne l  t r a i n i n g  - 
S u b t o t a l ,  Suppor t ing  C o s t s . . . . . . . . . . . . . . . . . . . . . . . . . .  306 

T o t a l ,  Pe r sonne l  and Re la t ed  C o s t s . . . . . . . . . . . . . . . . . . . .  74 ,251  

1980 
Budget Cur ren t  

Estimate Estimate 
(Thousands of Dollars) 

82,203 

71,057 72,143 
909 1 ,177  

1 ,142  1 , 4 0 8  

73 ,108  74 ,728  

6 ,998 7 , 0 6 1  

80,106 81,789 

58  39 
375 - 36 0 - 

418 414 

82,203 

1 9 8 1  
Budget 

Es t ima te  

84,262 

73 ,673  
1 , 2 4 9  
1 , 5 0 2  

76 ,424  

7 ,361  

83,785 

46 
4 3 1  - 
47 7 

84,262 



ExDlanat i o n  of  Fund Reauiremen ts  

1980 1981 
1979 Budget Curren t  Budget 

Actua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

......................... A. Compensation and B e n e f i t s . . . . . . . .  ,73,945 80,106 81 , 789 83,785 

1. Compensation.. 67,457 73,108 74 ,728  76 , 424 

a. Permanent p o s i t i o n s  65,394 71,057 72,143 73,673 

........................................ 
............................... 

The funds shown w i l l  s uppor t  2,835 permanent p o s i t i o n s  i n  1981, t h e  same l e v e l  as 1980. 

Basis of Cost f o r  Permanent P o s i t i o n s  

I n  1981, t h e  c o s t  of permanent p o s i t i o n s  w i l l  be $73,673,000. The i n c r e a s e  of $1,530,000 from t h e  
1980 l e v e l  r e s u l t s  from t h e  fo l l owing :  

................................................. Cost of  permanent p o s i t i o n s  i n  1980 72,143 

Cost i n c r e a s e s  i n  1981 ....................................................... 
Within grade  and c a r e e r  advances: 

F u l l  yea r  e f f e c t  of 1980 a c t i o n s .  ..................................... 
P a r t i a l  yea r  e f fec t  of 1981 a c t i o n s .  .................................. 

F u l l  yea r  e f f e c t  of 1980 pay i n c r e a s e s .  ................................. 
Change i n  reimbursements.. .............................................. 

Cost dec rea se s  i n  1981 .................................................... 
Turnover s av ings  and abo l i shed  p o s i t i o n s :  

F u l l  yea r  e f f e c t  of  1980 .............................................. 
P a r t i a l  y e a r  e f f e c t  of 1981 a c t i o n s . . . . .  .............................. 

One less pa id  day i n  1981 ............................................... 

....... +3 , 856 

+747 
+778 

+1,063 
+1,268 

-940 
-1 , 076 

-310 

-2,326 

Cost of permanent p o s i t i o n s  i n  1981 ................................................. 73,673 
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1980 1981 
1979 Budget Current  Budget - - 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

b. Other  t han  f u l l  t i m e  permanent p o s i t i o n s  

.......................................... ..................................... 995 909 1 , 177 1 ,249 1. c o s t  
2 .  Workyears 1 2 1  98 127 132 

The 1981 p l a n  i n c l u d e s  1 3 2  workyears  which w i l l  suppor t  t h e  fo l lowing programs: 

D i s t r i b u t i o n  of  Other  t han  F u l l  T i m e  Permanent Workyears 

Program Workyears 

.................................................... ....................................................... Coopera t ive  t r a i n i n g  48 
Summer employment 1 4  
Oppor tuni ty  p rog rams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 

35 Other  temporary employment 

................................................................. 132 T o t a l  

.............................................. - 
- - 

The i n c r e a s e  from t h e  budget  estimate t o  t h e  c u r r e n t  estimate i n  1980 r e f l e c t s  t h e  c o n t i n u a t i o n  of 
t h e  pa r t- t ime  employment program, a new mach in i s t  a p p r e n t i c e  program and t h e  White House Research Apprentice-  
s h i p s  program. The i n c r e a s e  i n  t h e  1981 program i s  due t o  t h e  scheduled build- up of t h e  White House Research 
Appren t i cesh ips  program. 

c. Overtime and o t h e r  compensation ................... 1,068 1,142 1 , 408 1,502 

The i n c r e a s e  i n  over t ime and n i g h t  d i f f e r e n t i a l  i n  1980 and 1981 i s  r e l a t e d  p r i m a r i l y  t o  t h e  f u l l  
y e a r  c o s t  of  t h e  October 1979 pay i n c r e a s e  and an  i n c r e a s e  of d i r e c t  c o s t  due t o  a d e c r e a s e  i n  re imbursable  
compensation. T o t a l  over t ime hours remain r e l a t i v e l y  cons t an t .  
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1980 1981 
1979 Budget Current  Budget 

Actual  Es t imate  Es t imate  Es t ima te  
(Thousands of  D o l l a r s )  

2.  Benefits.....................eo..oe................... 6,488 6,998 7,061 7 ,361 

Following a r e  t h e  amounts of c o n t r i b u t i o n  by ca tegory:  

C iv i l  Service Retirement  Fund.. ..................... 4,495 4 ,974 5 , 0 0 0  5 ,198  
Employee l i f e  i n s u r a n c e . . . .  ......................... 16 9 251  200 218 
Employee h e a l t h  i n s u r a n c e  ........................... 1,424 1 , 4 8 9  1 , 4 5 3  1 ,586 
Workman's compensation .............................. 3 30 248 363 313 
FICA... ............................................. 38 30 40 4 1  
Severance  p a y . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  27 
Other B e n e f i t s . . .  ................................... 5 6 5 5 

--- --- --- 

T o t a l  ............................................. 6 ,488  6 ,998  7 ,061  7 , 3 6 1  

The i n c r e a s e  i n  1981  i s  due p r i m a r i l y  t o  t h e  f u l l  y e a r ' s  e f f e c t  of  t h e  October 1979  pay i n c r e a s e  and 
promotions r e f l e c t e d  i n  t h e  compensation e s t i m a t e s .  
of Labor b i l l i n g s  f o r  1980 and 1981.  

Workmen's compensation c o s t s  a r e  based on t h e  Department 

....................................... 417 - 414 - 418 - 306 - R. Suppor t ing  Cos t s . . .  

1. T r a n s f e r  of pe r sonne l  ................................. 8 58 39 46 

The i n c r e a s e  i n  t r a n s f e r  of  pe r sohne l  i n  1980  and 1 9 8 1  i s  due t o  i n c r e a s e d  r e c r u i t i n g  t o  meet t h e  
requi rements  of  ma in ta in ing  a c o n s t a n t  complement. 

.................................... 2 .  Pe r sonne l  t r a i n i n g  298 360 375 4 3 1  

About 38% of  t h e  t r a i n i n g  c o s t  i s  f o r  t e c h n i c a l l y  o r i e n t e d  t r a i n i n g .  Another 33% is provided  spec i-  

The 1980  and 1 9 8 1  l e v e l s  i n c l u d e  funds  € o r  announced i n c r e a s e s  i n  t u i t i o n ,  and 
f i c a l l y  f o r  t h e  s c i e n t i f i c  and e n g i n e e r i n g  s t a f f .  The remaining 29% s u p p o r t s  o t h e r  programs, i n c l u d i n g  
a d m i n i s t r a t i v e  and clerical .  
f o r  t h e  C iv i l  S e r v i c e  Reform A c t  implementat ion t r a i n i n g .  
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1980 1981 
1979 Budget Current  Budget 

Actua l  Estimate Estimate E s t i m a t e  
(Thousands o f  D o l l a r s )  

11. TRAVEL .................................................... 1 002 

Summary of Fund Requirements 

1- 

- 
1,208 1,169 1 ,244 

A. Program Travel. ........................................... 778 1,004 972 1,034 

B. S c i e n t i f i c  and Technica l  Development T r a v e l . . . . . . . . . . . . . . .  131 130 126 134 

...................... C. Management and Opera t ions  Trave l . . . .  93  74 7 1  76 

T o t a l ,  T rave l .  .......................................... L O 0 2  1 ,208  1 ,169 1 ,244 

Explanat ion  of  Fund Requirements 

............................................ 778 1,004 1 ,034 -- 972 - - A. Program T r a v e l  

Program t r a v e l  i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment of t h e  C e n t e r ' s  miss ion  and accounts  f o r  approxi-  
mately 83% of t h e  t r a v e l  c o s t s .  
a e r o n a u t i c a l  r e s e a r c h  and technology,  space  p ropu l s ion ,  materials r e s e a r c h  and development and energy tech- 
nology.  Program t r a v e l  is a l s o  e s s e n t i a l  t o  t h e  management and procurement o f  launch v e h i c l e s .  The d e c r e a s e  
from t h e  1980 budget estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  i n  t ravel  t o  implement 
S e c t i o n  1 1 2  of P u b l i c  Law 96-86. 
a c t i v i t i e s  as i n  1980. 

I t  p rov ides  funds  necessa ry  t o  manage major c o n t r a c t u a l  programs i n  

The 1981 estimate p rov ides  f o r  e s s e n t i a l l y  t h e  same l e v e l  of t ravel  

............... 131 B. S c i e n t i f i c  and Technica l  Development T rave l .  - 130 - 126 -- 134 - 
S c i e n t i f i c  and t e c h n i c a l  development t ravel  pe rmi t s  employees t o  p a r t i c i p a t e  i n  meet ings  and seminars w i t h  

o t h e r  r e p r e s e n t a t i v e s  of  t h e  aerospace  community. 
t e c h n o l o g i c a l  advances o u t s i d e  L e w i s ,  as w e l l  a s  t o  p r e s e n t  bo th  accomplishments .and problems t o  t h e i r  
a s s o c i a t e s .  
Government. The dec rease  from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  i n  
t r a v e l  t o  implement Sec t ion  1 1 2  of  P u b l i c  Law 96-86. The 1981 estimate p rov ides  f o r  e s s e n t i a l l y  t h e  same 
l e v e l  of  t r a v e l  a c t i v i t i e s  as i n  1980. 

This  p a r t i c i p a t i o n  a l l o w s  them t o  b e n e f i t  from exposure  t o  

Many of t h e  meetings a r e  working p a n e l s  convened t o  s o l v e  c e r t a i n  problems f o r  t h e  b e n e f i t  of  t h e  
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1980 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

C. Management and Opera t ions  T r a v e l . . . . . . . . . . . . . . .  ........... 93  - 74 - 7 1  - 76 - 

Management and o p e r a t i o n s  t r a v e l  i s  r e q u i r e d  f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of  g e n e r a l  management 
matters. It i n c l u d e s  t r a v e l  i n  such  areas as pe r sonne l ,  f i n a n c i a l  management, procurement,  t r ave l  of t h e  
C e n t e r ' s  t o p  management t o  VASA Headquar ters  and o t h e r  NASA Cen te r s ,  and l o c a l  t r a n s p o r t a t i o n .  The dec rease  
from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  i n  t ravel  t o  implement 
S e c t i o n  1 1 2  of P u b l i c  Law 96-86. 
a c t i v i t i e s  as i n  1980. 

The 1981 estimate p rov ides  f o r  e s s e n t i a l l y  t h e  same l e v e l  of  t ravel  

.................................... 12,307 111. FACILITIES SERVICES. . .  9 ,565 10,894 11,312 

L e w i s  Research Center  (LeRC) occup ie s  366 a c r e s  of  grounds w i t h  a complex of  170 b u i l d i n g s  and s t r u c t u r e s ,  
encompassing 2,208,301 squa re  feet .  
3,200. Many of  t h e  test  f a c i l i t i e s  are u t i l i z e d  on more than  one s h i f t  and du r ing  off- peak hours .  

This p h y s i c a l  p l a n t  houses a n  average  d a i l y  on-Center  p o p u l a t i o n  of 

The estimates a l s o  i n c l u d e  c e r t a i n  r e sources  a s s o c i a t e d  w i t h  p l a n t  needs  a t  t h e  component i n s t a l l a t i o n ,  
t h e  Plum Brook Opera t ions  Div i s ion .  

Summary of  Fund Requirements 

A. Maintenance and Rela ted  S e r v i c e s  

.................................... 1. F a c i l i t i e s . . . . . . . .  1 , 296 9 30 1,266 1 ,365 
2 .  Equipment ............................................. 79 76 84 84 

S u b t o t a l . . . . . .  ...................................... 1 ,375  

B. C u s t o d i a l  S e r v i c e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.739 

C .  U t i l i t y  S e r v i c e s  ......................................... 6,451 

T o t a l ,  F a c i l i t i e s  Se rv ices  .............................. 9,5,65 

2.075 

7,813 

1 ,350 

2.250 

7 , 7 1 2  

10  894 11,312 A 

1,449 

2.353 

8,505 

12,307 -- 
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Explanat ion  of Fund Requirements 

1980 1981 
1979 Budget Current  Budget 

Actua l  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands of  D o l l a r s )  

A. Maintenance and Rela ted  S e r v i c e s  .......................... 1,375 1,006 1 ,350 1,449 

1. F a c i l i t i e s . . . .  ........................................ 1,296 9 30 1,266 1 , 365 

This  a c t i v i t y  p rov ides  f o r  t h e  o p e r a t i o n  and maintenance of  f a c i l i t i e s  a t  t h e  main I n s t a l l a t i o n  a t  
Cleveland and Plum Brook S t a t i o n ,  i nvo lv ing  25 suppor t  c o n t r a c t o r  workyears .  A t  Cleveland,  f a c i l i t i e s  
maintenance r e q u i r e s  1 8  workyears o f  s u p p o r t  c o n t r a c t o r  e f f o r t :  one f o r  eng inee r ing  d e s i g n ,  s i x  f o r  grounds 
maintenance,  and e l even  f o r  maintenance of h e a t i n g ,  v e n t i l a t i n g ,  and a i r- c o n d i t i o n i n g  (HVAC) equipment. 
Maintenance of  b u i l d i n g s  and grounds a t  Plum Brook S t a t i o n  r e q u i r e s  seven workyears of suppor t  c o n t r a c t o r  
e f f o r t .  

The i n c r e a s e  i n  t h e  1980 c u r r e n t  estimate over  t h e  1980 budget  estimate, and t h e  i n c r e a s e  i n  t h e  
1981 budget  e s t i m a t e  over  t h e  1980 c u r r e n t  e s t i m a t e  i s  due t o  an i n c r e a s e  of 11 suppor t  c o n t r a c t o r  work- 
y e a r s  a t  Cleveland f o r  HVAC maintenance. 

2. Equipment ............................................. 79 76 84 84 

Funding i n  t h i s  ca t egory  i s  r e q u i r e d  f o r  p e r i o d i c  replacement and updat ing  of f a c i l i t i e s  maintenance 
and r e p a i r  shop equipment. The i n c r e a s e  i n  t h e  1980 c u r r e n t  estimate ove r  t h e  1980 budget  estimate is due t o  
unexpected equipment f a i l u r e s .  

B.  C u s t o d i a l  Se rv ices . . . .  .................................... 1 , 739 2,075 2,250 2,353 

Th i s  a c t i v i t y  i n v o l v e s  1 2 2  workyears  of  s u p p o r t  c o n t r a c t o r  e f f o r t ,  106 a t  Cleveland and 16  a t  Plum Brook 
S t a t i o n ,  t o  p rov ide  f o r  s e c u r i t y ,  j a n i t o r i a l ,  and f i r e  p r o t e c t i o n  services. The a c t u a l  c o s t s  a t  Cleveland 
f o r  1979 were lower than  a n t i c i p a t e d  due t o  problems encountered  w h i l e  n e g o t i a t i n g  a c o n t r a c t  f o r  window and 
f l o o r  c l e a n i n g ;  consequent ly ,  t h e  c l e a n i n g  s e r v i c e s  were n o t  f u l l y  u t i l i z e d .  Estimates f o r  1980 and 1981 
r e f l e c t  f u l l- y e a r  c o s t s  f o r  s e r v i c e s  a t  bo th  Cleveland and Plum Brook S t a t i o n .  
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1980 1981 
1979 Budget Current Budget 

Actual Es t imate  Estimate\  Est imate  
(Thousands of D o l l a r s )  

1. S e c u r i t y  (57 workyears).  ............................................................... 1,156 

3. Other  services......................................................................... 15 9 
2. J a n i t o r i a l  (65 workyears)..... ......................................................... 1,038 

Other services i n c l u d e  r u b b i s h  d i s p o s a l ,  f l y  a s h  removal, and i n d u s t r i a l  c l e a n i n g  of w a l l s ,  l i g h t s  and 
windows on an a s  needed b a s i s .  

C. U t i l ' i t i e s  Services . .  ........................................ 6,451 7,813 7,712 8,505 

The 1981 e s t i m a t e  covers  t h e  p r o j e c t e d  consumption a t  L e w i s  and t h e  Plum Brook Test  S t a t i o n .  E l e c t r i c a l  
power i s  provided by t h e  l o c a l  u t i l i t y  company w i t h  l o c a l l y  procured f u e l  o i l  being used as  a c e n t r a l  p l a n t  
f u e l  a t  b o t h  s i tes .  Natural  g a s  i s  t h e  pr imary h e a t i n g  f u e l  used a t  L e w i s  w i t h  o i l  a s  a back-up f u e l ,  de- 
pending on t h e  market  s i t u a t i o n .  
c e n t r a l  h e a t i n g  p l a n t .  The d e c r e a s e  i n  t h e  1980 c u r r e n t  e s t i m a t e  from t h e  1980 budget e s t i m a t e  i s  t h e  r e s u l t  
of a s l i g h t  downward r e v i s i o n  i n  t h e  e s t i m a t e  of u t i l i t y  r a t e s .  
i n c r e a s e s  and t h e  a d d i t i o n  of a new purchased services c o n t r a c t  f o r  o p e r a t i o n  of t h e  C e n t e r ' s  e l e c t r i c a l  
power s u b s t a t i o n ,  which w i l l  c o s t  $175,000. The d i s t r i b u t i o n  of t h e  u t i l i t i e s  budget i s  a s  fo l lows :  

F i f t e e n  workyears of c o n t r a c t o r  e f f o r t  p rov ide  f o r  t h e  o p e r a t i o n  of  t h e  

The i n c r e a s e  i n  1981 i s  due t o  u t i l i t y  r a t e  

1. E l e c t r i c i t y  (1619448/mWh). ............................................................ 6,298 
2. Na tura l  g a s  (574,000 K cu. ft.)....................................................... 1,611 
3. Fuel  o i l  (36,000 g a l s . ) .  .............................................................. 41  

5. Operat ion of e l e c t r i c a l  power substation.............................................. 175 
6. Operat ion of  c e n t r a l  h e a t i n g  plant.................................................... 190 

4. Water and sewage..................................................................~... 190 

15 13 22 
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1980 1981 
1979 Bu dg e t Current Budget 

Actual Estimate Estimate Estimate 
(Thou sands of Dol 1 ar s ) 

2 14  - 163 - 226 - 125 - Subtotal.............................................. 

B. Scientific and Technical Information 

1. Library.............. ................................... --- 43 --- --- 
829 

829 

- 160 722 

722 203 

- 556 

556 

- 2. Education and  information.................^.....^..^^^^^ 

Subtotal........................................oo*... - - - - 
Total, Technical Services..........................*.... 681. = 42 9 885. 1.043 

Explanation of Fund Requirements 

214 - 163 - 226 - 125 A. Automatic Data Processing...................,............... - 
The funding provides for administrative data processing including equipment maintenance, programming and 

operation. 

1. Equipment.................~~~....~~.~.~...~...~......... 15 13 20 22 

Funding in this category is required for the periodic replacement and updating of administrative ADP 
equipment. The increase in the 1980 current estimate over the 1980 budget estimate is due to the addition of 
acquisitions deferred from 1979. The 1980 level of activity is 'continued in 1981. 

2. Operations..............~..........,......o.o......o.... 110 2 13 143 192 

The 1981 increase provides for a cost of living increase in the support contractor agreement and an 
increase in work load due to an expanding computer function. The decrease in the 1980 current estimate from 
the 1980 budget estimate is due to postponing fullbscale expansion activities until 1981. Keypunch services 
formerly provided by support contract are now acquired as purchased services. 
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1980 1981 
1979  Budget Curren t  Budget 

Actual  Es t imate  Es t imate  Es t imate  
(Thousands of D o l l a r s )  

82 9 - 72 2 - 203 - 556  B. S c i e n t i f i c  and Technical  Information........................ - 
Inc luded  i n  t h i s  a c t i v i t y  a r e  t h e  purchase  of pamphlets,  s u p p l i e s ,  and m a t e r i a l s  r e q u i r e d  f o r  t h e  opera-  

t i o n  of t h e  L e w i s  Research Center educa t i ona l  programs, p u b l i c  i n fo rma t ion  s e r v i c e s ,  and t h e  o p e r a t i o n  of t h e  
V i  s i t  o r  In format ion  Center  . 

1. Library.............................................oo.. --- 43 --- --- 
Planned a c q u i s i t i o n s  which appeared i n  t h e  1980 budget e s t i m a t e  have been cance l l ed .  

2. Education and Information............................... 556 160  722 82 9 

Funding f o r  o p e r a t i o n  of t h e  V i s i t o r  In format ion  Center ,  conduct of t o u r s  and s p e c i a l  even t s ,  con- 
s t r u c t i o n  and t r a n s p o r t  of s p e c i a l  e x h i b i t s ,  and r e l a t e d  a c t i v i t i e s  a r e  inc luded  i n  t h i s  category.  The 
i n c r e a s e  i n  t h e  1980 c u r r e n t  e s t i m a t e  over  t h e  1980 budget e s t i m a t e  i s  due t o  t h e  t r a n s f e r  from Headquarters ,  
a c o n t r a c t  of 12 suppor t  c o n t r a c t o r  workyears and an i n c r e a s e  i n  s u p p l i e s  and m a t e r i a l s .  

2,504 - 2,256 - V. MANAGEMENT AND OPERATIONS...........oo.ooo*o.ooooooooooooooo 1,958 2,745 - - 
Summary of Fund Requirements 

A. Admin i s t r a t i ve  Communications..........a................b... 626 75 1 656 73 1 

B. P r i n t i n g  and Reproduction.............................~.~.o. 4 5 4 4 

C. Transportation...............~.e.~.~..~~.~.~~...~e..~~m.~~.~ 47 7 60 1 557 62 9 

D. I n s t a l l a t i o n  Common Services...............o~.o.ee~.....~.o. 85 1 1,388 1,039 1,140 

T o t a l ,  Management and Operations.......................... 1.958 2.745 2.256 2.504 
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Explanation of Fund Requirements 

1980 1981 
1979 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars ) 

73 1 - 65 6 - 75 1 - 626 - A. Administrative Communications............................... 

This estimate provides for leased lines and equipment for local and long distance telephone service, 
Federal Telecommunications Service (FTS), trunklines for Federal communications, and nontelephone communi- 
cations including telex, advanced records system, datafax and teleconference equipment. The decrease in the 
1980 current estimate from the 1980 budget estimate is the result of an effort to constrain the growth of 
costs in this function. 
rates. 

The 1981 estimate assumes the same level of service as in 1980, provided at higher 

This activity includes the leased lines and equipment necessary to serve the Center. This service is 
comprised of approximately 1,785 instruments, 800 stations and 40 incoming and outgoing lines. 

Commercial long distance costs, FTS costs, and overseas calls are included in this category. 

3. Nontelephone communications......................e..............~~~~..~...~~~~~~~~~~~~~ 35 

This estimate includes funds for one telex instrument, one GSA teletype, advanced record systems 
unit, one "rapidfax," one "datafax," four teleconference units, oceanic cable service, and postage. 

4 - 4 - 5 - 4 B. Printing and Reproduction.........,.,,.....,.,.,............ - 
This activity includes general administrative printing services. 

This function includes services for moving and hauling, packing and crating, motor vehicles special 
maintenance, procurement, aircraft operation and maintenance. One support contractor workyear is utilized 
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a t  plum Brook S t a t i o n  f o r  heavy equipment maintenance.  The d e c r e a s e  i n  t h e  1980 c u r r e n t  e s t i m a t e  from t h e  
1980 budget e s t i m a t e  i s  t h e  r e s u l t  of e f f o r t s  t o  c o n s t r a i n  c o s t s  i n  t h i s  func t ion .  The 1981 e s t i m a t e  assumes 
t h e  same l e v e l  of services a s  1980. 

1980 1981 
1979 Budget Current  Budget 

Actual  Est imate  Es t imate  Es t imate  
(Thou sands  of Dol 1 a r  s ) 

85 1 - D. I n s t a l l a b i o n  Common Services................................ 1,388 1,039 1,140 

This  funding p r o v i d e s  f o r  41 workyears of suppor t  c o n t r a c t o r  e f f o r t  t o  suppor t  Center management and 
s t a f f  a c t i v i t i e s ,  medical  services, and v a r i o u s  I n s t a l l a t i o n  support  services. The d e c r e a s e  i n  t h e  1980 
c u r r e n t  e s t i m a t e  from t h e  1980 budget e s t i m a t e  i s  due t o  a r e d u c t i o n  i n  purchases  of s u p p l i e s  and m a t e r i a l s .  

T h i s  funding p r o v i d e s  f o r  a suppor t  service c o n t r a c t  f o r  Center management and a d m i n i s t r a t i v e  
r ecor  d s keeping . 

A t  Cleveland t h i s  c a t e g o r y  i n c l u d e s  t h e  c o s t  of  our  s t a f f  examinat ions  c l i n i c  suppor t  service con- 
t r ac t  and medica l  s u p p l i e s  and s p e c i a l  x- ray and medical  examinat ions  f o r  our  in- house occupa t iona l  medicine  
program. These services a r e  provided by s i x  workyears of suppor t  c o n t r a c t o r  e f f o r t .  A t  Plum Brook S t a t i o n  
two workyears of suppor t  c o n t r a c t o r  h e a l t h  p h y s i c i s t  e f f o r t  i s  r e q u i r e d  t o  moni tor  t h e  n u c l e a r  r e a c t o r .  

3 .  I n s t a l l a t i o n  support  services..................................~.~~.......~~.e~....o.~ 7 44 

T h i s  f u n c t i o n  i n c l u d e s  33 workyears of suppor t  c o n t r a c t o r  e f f o r t  f o r  m a i l  and package d i s t r i b u t i o n  
services, and s t o c k  i s s u e  and warehouse opera t ions .  Also inc luded  are t h e  purchase  and maintenance of 
o f f i c e  machines and equipment. Twenty-eight of t h e  workyears a r e  u t i l i z e d  a t  Cleveland and f i v e  a t  Plum 
Brook S t a t i o n .  

RPM 10-21 



I
 

N
 

0
1
 

I 

0
 
.
-
i
 

I 
I 

I 
I 

I
 

I 
I 

1 
I 

I
 

I
 

I 
I 



LEWIS RESEARCH CENTER 
FI SCAL YEAR 1981 ESTIMATES 

OHIO - 
0 5 10 20 

MILES 

KEY P I A N  

RPM 10-23 



LEWIS RESEARCH C E N T E R  
FISCAL YEAR 1981 ESTIMATES 

LOCATION P U N  

RPM 10-24 



LEWIS RESEARCH CENTER 
PLUM BROOK STATION 

FISCAL YEAR 1981 ESTIMATES 

LOCATION P M N  

N 

C D- 10048-34 REVISED DECEMBER 5, 1979 

RPM 10-25 



LMllS RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

CWELANB FACDLmlES 

\o 
N 
I 

0, 







RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATES 

NASA HEADQUARTERS 

DESCRIPTION 

NASA Headquar te r s  i s  l o c a t e d  a t  400 Maryland Avenue, SW, Washington, DC, and occup ies  o t h e r  b u i l d i n g s  i n  t h e  
Di s t r i c t  of Columbia, Maryland and V i r g i n i a .  
and a s t o r a g e  a r e a  i n  V i r g i n i a ,  pe r sonne l  occupy Government-owned b u i l d i n g s .  

Except f o r  some o f f i c e  space  l e a s e d  i n  t h e  Distr ict  of Columbia 

HEADOUARTERS ROLES AND MISSIONS 

The miss ion  of t h e  N a t i o n a l  Aeronau t ics  and Space Admin i s t ra t ion  Headquar ters  i s  t o  p l a n  and p rov ide  e x e c u t i v e  
g u i d e l i n e s  f o r  t h e  implementation of n a t i o n a l  space  and a e r o n a u t i c s  programs c o n s i s t e n t  w i t h  t h e  o b j e c t i v e s  
s t a t e d  i n  t h e  Nat ional  Aeronau t ics  and Space A c t  of 1958, a s  amended. These o b j e c t i v e s  a r e  t o :  

1. Extend our  knowledge of t h e  E a r t h ,  i t s  environment ,  t h e  s o l a r  sys tem,  and t h e  u n i v e r s e ;  

2 .  Expand p r a c t i c a l  a p p l i c a t i o n s  of space  technology;  

3. Develop, o p e r a t e ,  and improve manned and unmanned space  v e h i c l e s ;  

4 .  Improve t h e  c i v i l  and m i l i t a r y  u s e f u l n e s s  of  a e r o n a u t i c a l  v e h i c l e s ,  w h i l e  minimizing t h e i r  environmental  
e f f e c t s  and energy consumption; 

5.  Di-sseminate p e r t i n e n t  f i n d i n g s  t o  p o t e n t i a l  u s e r s ;  and 

6 .  Promote i n t e r n a t i o n a l  coopera t ion  i n  p e a c e f u l  a c t i v i t i e s  i n  space.  

The fo l lowing  o f f i c e s  a t  Headquar ters  a s s i s t  management i n  c a r r y i n g  o u t  t h e  t e c h n i c a l  a s p e c t s  of  t h e  miss ion:  

O f f i c e  of Space T r a n s p o r t a t i o n  Systems: Responsible  f o r  t h e  r e s e a r c h ,  development and o p e r a t i o n s  of  space  
f l i g h t  programs i n c l u d i n g  t h e  Space S h u t t l e ,  t h e  e s s e n t i a l  element of  t h e  Space T r a n s p o r t a t i o n  System t h a t - w i l l  
be  used t o  conduct t h e  space  o p e r a t i o n s  of  t h e  1980's .  
a r e u s a b l e  manned v e h i c l e ;  and t h e  Spacelab,  an exper iments  payload carr ier  be ing  developed by t h e  European 
Space Agency. 
(A new Headquar ters  program o f f i c e  has  been e s t a b l i s h e d  t o  be  r e s p o n s i b l e  f o r  o p e r a t i o n s  of  t h e  Space Transpor- 

The Space T r a n s p o r t a t i o n  System c o n s i s t s  of  t h e  S h u t t l e ,  

T r a n s p o r t a t i o n  Systems o f f i c e  a l s o  h a s  program r e s p o n s i b i l i t y  f o r  expendable launch vehicles. 
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t a t i o n  System, and is  c u r r e n t l y  under s t u d y  i n  r ega rd  t o  t h e  o r g a n i z a t i o n a l  s t r u c t u r e ' a n d  s t a f f i n g ) .  

O f f i c e  o f  Space Science:  Respons ib le  f o r  s c i e n t i f i c  r e s e a r c h  and development e f f o r t  u t i l i z i n g  a v a r i e t y  of  
f l i g h t  sys tem and ground-based o b s e r v a t i o n s  t o  i n c r e a s e  man's knowledge of  t h e  un ive r se .  The E a r t h ,  Sun, Moon, 
t h e  p l a n e t s ,  i n t e r p l a n e t a r y  space ,  o t h e r  s t a r s  and g a l a x i e s ,  and t h e  i n t e r a c t i o n  among t h o s e  bod ie s  and systems 
are a l l  o b j e c t s  of  t h e s e  i n v e s t i g a t i o n s .  The L i f e  Sc iences  program is  a l s o  under t h e  d i r e c t i o n  o f  t h e  O f f i c e  of 
Space Science.  

O f f i c e  of  Space and Terrestr ial  App l i ca t ions :  Respons ib le  f o r  Conducting r e s e a r c h  and development a c t i v i t i e s  
l e a d i n g  t o  demonst ra t ion  and t r a n s f e r  of  space- re la t ed  technology and c a p a b i l i t i e s  which can be e f f e c t i v e l y  
a p p l i e d  and used f o r  p r a c t i c a l  b e n e f i t s  on Ea r th .  These r e s e a r c h  and development a c t i v i t i e s  i nvo lve  t h e  fol low-  
i n g  program areas: r e s o u r c e  obse rva t ion ,  envi ronmenta l  o b s e r v a t i o n ,  space  communications, material p rocess ing  
i n  space ,  technology t r a n s f e r ,  and technology u t i l i z a t i o n .  

O f f i c e  o f  Aeronaut ics  and Space Technology: Respons ib le  f o r  t h e  a e r o n a u t i c a l  space  and energy r e s e a r c h  and 
technology programs. 
economical and envi ronmenta l ly  a c c e p t a b l e  a i r  t r a n s p o r t a t i o n  systems which are r e spons ive  t o  n a t i o n a l  needs .  
The space  r e s e a r c h  and technology program p rov ides  a technology base  which a n t i c i p a t e s  t h e  t e c h n i c a l  needs 
and p rov ides  technology o p t i o n s  f o r  f u t u r e  space  ac t iv i t i e s .  The energy program p rov ides  an i n t e r f a c e  w i t h  
and suppor t  t o  t h e  Department of Energy i n  t h e  execu t ion  of  i n t e ragency  r e l a t e d  a c t i v i t i e s  conducted by NASA. 
The O f f i c e  of  Aeronaut ics  and Space Technology i s  a l s o  r e s p o n s i b l e  f o r  c o o r d i n a t i n g  t h e  t o t a l  NASA program of 
s u p p o r t i n g  r e s e a r c h  and technology r e l a t e d  t o  s p e c i f i c  programs and p r o j e c t s  t o  i n s u r e  a comprehensive p rope r ly  
ba lanced  agency r e s e a r c h  and technology program. 

The a e r o n a u t i c s  program develops  technology cu lmina t ing  i n  s a f e r ,  more e f f i c i e n t ,  

O f f i c e  of  Space Tracking and Data Systems: Respons ib le  f o r  t h e  development, implementa t ion ,  and o p e r a t i o n  of 
t r a c k i n g ,  d a t a  a c q u i s i t i o n ,  command, communications, and d a t a  p rocess ing  f a c i l i t i e s ,  systems and s e r v i c e s  re- 
q u i r e d  f o r  suppor t  of  a l l  NASA f l i g h t  mi s s ions .  
management f o r  t h e  a d m i n i s t r a t i v e  communications of  NASA i n s t a l l a t i o n s .  

Th i s  o f f i c e  a l s o  p rov ides  c e n t r a l i z e d  p l ann ing  and systems 

Research and Program Management (R&PM) funding  i s  used t o  suppor t  t h e  s t a f f i n g  and o p e r a t i o n  of  NASA Headquar ters  
i n  Washington, DC. The o v e r a l l  c a p a b i l i t y  of  t h e  agency t o  o p e r a t e  e f f e c t i v e l y  is  dependent upon s u f f i c i e n t  R&PM 
funds  t o  h i r e  and s u p p o r t  a Headquar ters  workforce t o  f u r n i s h  d i r e c t i o n  and c o o r d i n a t e  t h e  accomplishment of t h e  
Agency miss ion .  T,his p o r t i o n  of  t h e  budget  i s  p repa red  t o  accomplish t h e  fo l lowing  o b j e c t i v e s :  

o To p rov ide  a ba lanced  Agency Headquar ters  workforce capable  of p l ann ing ,  fo rmula t ing ,  advocat ing  and pro- 
v i d i n g  e x e c u t i v e  d i r e c t i o n  t o  n a t i o n a l  programs t o  implement t h e  o b j e c t i v e s  s t a t e d  i n  t h e  Na t iona l  Aero- 
n a u t i c s  and Space A c t  of 1958,  as amended. 
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o To p rov ide  a ba lanced  Headquar ters  suppor t ing  workforce  capable  of p rov id ing  necessa ry  a d m i n i s t r a t i v e ,  
o p e r a t i o n a l  and l o g i s t i c a l  suppor t  t o  t h o s e  Headquar ters  elements  concerned w i t h  c a r r y i n g  ou t  t h e  mis s ion  
of t h e  Nat ional  Aeronaut ics  and Space Adminis t ra t ion .  

o TO provide  adequate  f a c i l i t i e s  t o  house t h e  workforce i n  Washington, DC. 

o To p rov ide  f o r  t e c h n i c a l ,  a d m i n i s t r a t i v e  and l o g i s t i c a l  suppor t  neces sa ry  t o  f a c i l i t a t a  accomplishment of  
NASA g o a l s  and o b j e c t i v e s  as admin i s t e red  by t h e  Headquar ters .  

The Headquar ters  workforce c o n s i s t s  of  a p r o f e s s i o n a l  and c l e r i c a l  s t a f f  organized  i n t o  t h e  program o f f i c e s  
i n d i c a t e d  above and a p p r o p r i a t e  s u p p o r t i n g  s t a f f  o f f i c e s .  Funding f o r  pay, t r a v e l  and necessa ry  s u p p o r t  
s e r v i c e s  are inc luded  i n  t h i s  p o r t i o n  of  t h e  budget  submission.  Each o f f i c e  is  a s s igned  a f u n c t i o n  c o n s i s t e n t  
w i t h  NASA Headquar ters  miss ion .  The number o f  pe r sonne l  au tho r i zed  t o  a n  o f f i c e  is determined by Management 
based on t h e  approved pe r sonne l  c e i l i n g  f o r  t h e  Agency and t h e  f u n c t i o n s  t o  be performed. 
t h e  s t a f f  of  an o f f i c e  i s  determined by t h e  head of  t h e  o f f i c e  based on t h e  o f f i c e  c e i l i n g  and t h e  f u n c t i o n  t o  
be performed. A l l  pe r sonne l  a r e  appoin ted  and p a i d  c o n s i s t e n t  w i t h  c l a s s i f i c a t i o n  s t a n d a r d s  e s t a b l i s h e d  by 
O f f i c e  of  Personnel  Management. Overa l l  Agency d i r e c t i o n  is  provided by t h e  Admin i s t r a to r ,  and h i s  p e r s o n a l  
o f f i c e  s t a f f :  H e  i s  ass i s ted  by heads of  s p e c i a l  and t e c h n i c a l  s t a f f  o f f i c e s  which perform f u n c t i o n s  necessa ry  
t o  t h e  e f f e c t i v e  o p e r a t i o n  of t h e  Agency and t h e  Headquar ters .  Such o f f i c e s  a r e  concerned w i t h  a d m i n i s t r a t i o n  
and management o r  s u p p o r t  of  t h e  Headquar ters .  Inc luded are such o f f i c e s  as t h e  Chief S c i e n t i s t ,  Chief Engineer ,  
Comptro l le r ,  General  Counsel,  E x t e r n a l  R e l a t i o n s ,  Management Opera t ions ,  Aerospace S a f e t y  Advisory Pane l ,  Equal  
Oppor tuni ty ,  Procurement and t h e  I n s p e c t o r  General .  The Headquar ters  c u r r e n t l y  has  e l e v e n  (11) i n s t a l l a t i o n s  
throughout  t h e  U.S. which Perform agency o p e r a t i o n a l  miss ions  under d i r e c t i o n  o f  t h e  Headquar ters  s t a f f .  

The composit ion of  

The Headquar ters  s u p p o r t i n g  pe r sonne l  are organized  t o  perform agency and Headquar ters  f u n c t i o n s ,  a l t hough  
some e lements  perform on ly  Headquar ters  s u p p o r t .  For example, t h e  O f f i c e  of Headquar ters  Admin i s t r a t ion  p rov ides  
f o r  s u p p o r t  t o  t h e  pe r sonne l  and p h y s i c a l  p l a n t  i n  Washington, wh i l e  t h e  O f f i c e  of Personnel  Programs p rov ides  
both  Headquar ters  and Agency d i r e c t i o n  and suppor t  w i t h  r e s p e c t  t o  pe r sonne l  requi rements .  

F a c i l i t i e s  c o n s i s t  of GSA l e a s e d  space  a t  FB-6, FB-1OB and Repor t e r s  Bu i ld ing  i n  Washington, DC, and a s t o r a g e  
a r e a  i n  V i r g i n i a .  

Technica l  suppor t  r e q u i r e d  by Headquar ters  i s  performed p r i m a r i l y  by s u p p o r t  s e r v i c e  c o n t r a c t o r s .  Cur ren t ly ,  
c o n t r a c t o r s  suppor t  Headquar ters  au toma t i c  d a t a  p rocess ing  and t h e  s c i e n t i f i c  and t e c h n i c a l  i n fo rma t ion  program. 
Admin i s t r a t ive  and l o g i s t i c a l  s u p p o r t  is provided  by t h e  in- house workforce a s s i s t e d  by misce l laneous  c o n t r a c t  
s e r v i c e s .  Such s u p p o r t  i n c l u d e s  communications, p r i n t i n g ,  s u p p l i e s ,  materials,  equipment, t r a n s p o r t a t i o n ,  
o c c u p a t i o n a l  medicine and h e a l t h ,  and o t h e r  a d m i n i s t r a t i v e  suppor t  s e r v i c e s .  
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SUMMARY OF RESOURCES REQUIREMENTS 

FUNDING PLAN BY FUNCTION 

. 1980 
1979 Budget Current  

Ac tua l  Es t ima te  E s t i m a t e  
(Thousands o f- Dol l a r s )  

I . Personne l  and Re la t ed  Costs  ................................. 54. 268 55 . 893 60. 267 

. ...................................................... I1 Travel 2. 769 2. 697 2. 836 

. ......................................... I11 F a c i l i t i e s  S e r v i c e s  5. 1 1 2  5. 662 5. 693 

. .......................................... I V  Techn ica l  Services 15. 550 1 5  . 989 14.  557 

. ................................... V Management and Opera t ions  6. 774 7 .  256 7 .  335 

.................................. 90 . 688 T p t a l .  fund requi rements  84. 473 87. 497 

1981 
Budget 

E s  t i m a  t e 

64. 037 

3. 236 

5 . 904 

16  . 378 

8. 074 

97. 629 

D i s t r i b u t i o n  of Permanent P o s i t i o n s  by Program 

1980 1981 
197 9 Budget Cur ren t  Budget 

Actua l  Estimate E s t i m a t e  E s t i m a t e  

Direct P o s i t i o n s  

Space T r a n s p o r t a t i o n  Systems .................................... 
Space s h u t t l e  ................................................. 
Expendable l aunch  v e h i c l e s  .................................... Space f l i g h t  o p e r a t i o n s  ....................................... 

Space Sc ience  ................................................... 
Physics  and astronomy ......................................... 
P l a n e t a r y  e x p l o r a t i o n  .......................................... 
L i f e  s c i e n c e s  ................................................. 

77  
105 

14 

104 

5 1  
30 
23  

. 196 203 

70 89 
1 1 2  103 

14 11 

101  114 . 

48 60 
30 3 1  
23 23 

89 
130 
11 

11.4 

60 
31 
23 
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1980 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  Estimate E s t i m a t e  

1 1 4  114 . 1 1 4  . .............................. 111 Space and Terrestr ial  A p p l i c a t i o n s  . 

Space a p p l i c a t i o n s  ............................................ 93 
Technology u t i l i z a t i o n  ........................................ 18 

95 
19  

95 
19  

95 
1 9  

159 . 142 . 142 . ................................ 160 Aeronau t ics  and Space Technology . 

A e r o n a u t i c a l  r e s e a r c h  and technology .......................... 82 
Space r e s e a r c h  and technology ................................. 58 
Energy technology ............................................. 20 

81 
58 
20 

74 
47 
2 1  

74 
47 
2 1  

46 . 50 . 52 . ................................. 46 Space Tracking and Data Systems . 

... ............................. 46 Tracking and d a t a  a c q u i s i t i o n  ; . . 46 . 50 52 . 

S u b t o t a l .  d i r e c t  p o s i t i o n s  .................................. 617 616 6 23 652 

Manavement and Opera t ions  Support P o s i t i o n s  ....................... 888 

T o t a l .  permanent p o s i t i o n s  ...................................... 1. 505 

877 897 933 

1. 493 1. 520 1. 585 
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RESOURCE REQUIREMENTS BY FUNCTION 

1979 
Ac tua l  

I . PERSONNEL AND RELATED COSTS ................................... 54. 268 

Summary of Fund Requirements 

A . Compensation and B e n e f i t s  

1 . Compensation 

a . Permanent p o s i t i o n s  ................................... 46. 773 
b . Other  t han  f u l l  time permanent p o s i t i o n s  .............. 1. 295 
c . Reimbursable d e t a i l e e s  ................................ 405 
d . Overtime and o t h e r  compensation ....................... 3 99 

S u b t o t a l .  Compensation .............................. 48. 872 

2 . B e n e f i t s  .................................................. 4. 332 

S u b t o t a l .  Compensation and B e n e f i t s  ..................... 53. 204 .- 

B . Suppor t ing  Cos t s  

1 . T r a n s f e r  of pe r sonne l  ..................................... 402 
2 . Office of Pe r sonne l  Management services ................... 1 0 1  
3 . Per sonne l  t r a i n i n g  ........................................ 561 

S u b t o t a l .  Suppor t ing  Cos t s  .............................. 1. 064 

T o t a l .  Pe r sonne l  and Rela ted  Cos ts  ........................ 54. 268 

. 1980 
Budget Cur ren t  

E s t i m a t e  Estimate 
(Thousands of D o l l a r s )  

55. 893 

48. 236 
1 . 2'03 

314 
488 

50. 241 

4 .  546 

54. 787 

234 
1 4  0 
732 

1. 106 

55. 893 

60. 267 

50. 080 
1. 456 

53 7 
2. 184 

54. 257 

4. 681 

58. 938 

400 
14 0 
789 

L 1 329 

60. 267 

1981 
Budget 

E s t i m a t e  

64. 037 

53. 497 
1. 446 

537 
2. 184 

57. 664 

4. 982 

62. 653 

400 
146 
838 

1. 384 

64. 037 
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Explanat ion  of Fund Requirements 

A. 

1980 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands of D o l l a r s )  

Compensation and B e n e f i t s  ..................................... 53,204 

1. Compensation .............................................. 48,872 

54,787 

50,241 

58,938 

54,257 

62,653 

57,664 

a. Permanent p o s i t i o n s  ................................... 46,773 48,236 50,080 53,497 

The c o s t  f o r  permanent p o s i t i o n s  is  t h e  l a r g e s t  p a r t  of pe r sonne l  and r e l a t e d  c o s t s .  The funds  shown 
above w i l l  suppor t  1 ,520 permanent p o s i t i o n s  i n  1980 and 1 ,585  i n  1981. The 65 a d d i t i o n a l  p o s i t i o n s  i n  1981 
are r e q u i r e d  f o r  t h e  O f f i c e  of t h e  NASA I n s p e c t o r  Genera l  (25) and t o  suppor t  the Space S h u t t l e  a c t i v i t i e s  (40). 

Basis of Cost f o r  P e r m a n e n e o s i t i o n s  

The estimate f o r  permanent compensation ( s t a r t i n g  from p r i o r  yea r  c o s t )  i s  based upon t h e  p o s i t i o n  
s t r u c t u r e  a t  t h e  s ta r t  of t h e  y e a r ,  as modified by t h e  a d d i t i o n  of new p o s i t i o n s  and abol i shment  of e x i s t i n g  
p o s i t i o n s ,  w i t h i n  g rade  advances ,  career advances ,  and t h e  October 1979 pay i n c r e a s e s .  A f t e r  t h e s e  modifica-  
t i o n s ,  t h e  year-end p o s i t i o n  s t r u c t u r e  is  e s t a b l i s h e d  and t h e  c o s t  e f f e c t  f o r  t h e  yea r  i s  c a l c u l a t e d  based on 
t h e  e s t ima ted  pe r iod  t h a t  t h e s e  m o d i f i c a t i o n s  are i n  e f f e c t ,  as f o l l o w s :  

Cost  of permanent p o s i t i o n s  i n  1980 ........................................... 50,088 

Cost  increaFe-s i n  1981. ....................................................... 3,904 
With in  g rade  and career advances:  

F u l l  yea r  e f f e c t  of 1980 a c t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +811 
P a r t i a l  y e a r  e f f e c t  of 1981 a c t i o n s  ............................... +727 

F u l l  yea r  e f f e c t  of 1980 pay i n c r e a s e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + l o 2  
65 a d d i t i o n a l  p o s i t i o n s  ............................................. +2,264 
Cost  d e c r e a s e s  i n  1981 .............................................. -487 

Turnover s av ings  and a b o l i s h e d  p o s i t i o n s  : 
F u l l  yea r  e f f e c t  of 1980 a c t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -282 

One less pa id  day i n  1981. ........................................ -205 

Cost  of permanent p o s i t i o n s  i n  1981. .......................................... 53,497 -~ 
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1980 __ 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  -.___ E s t i m a t e  Es t ima te  E s  t i m a  t e 
(Thousands of D o l l a r s )  

b .  Other  t han  f u l l  time permanent p o s i t i o n s  

1. C o s t . . . . . . . . . . .  ................................... 1,295 1 ,456 1 ,446 
2 .  Workyears ......................................... 1 4 1  108 13 9 1 4 1  

1 ,203 

The i n c r e a s e  from t h e  1980 budget  estimate t o  t h e  1980 c u r r e n t  e s t i m a t e  i s  due t o  t h e  e f f e c t  of t h e  
1980 pay i n c r e a s e ,  an  i n c r e a s e  i n  t h e  pa r t- t ime  program, and t h e  new White House Research Appren t i cesh ip  
program. With in  t h i s  program level  estimate, t h e  program is  s l i g h t l y  skewed i n  1980 t o  accommodate, w i t h i n  
r e a s o n a b l e  l i m i t s ,  a s i g n i f i c a n t  number of re-employed a n n u i t a n t s  fo l lowing  t h e  1979 ear ly- out  r e t i r e m e n t  
a u t h o r i t y .  The c o s t  d e c r e a s e  i n  1981 r e f l e c t s  a change i n  s k i l l  m i x  a c r o s s  t h e  temporary program. The s l i g h t  
i n c r e a s e  i n  t h e  1981 workyear e s t i m a t e  r e f l e c t s  t h e  scheduled  build- up of t h e  White House Research Apprentice-  
s h i p  program. 
t h e  l e v e l s  i n d i c a t e d  below. 

The 1981 p l a n  i n c l u d e s  141  workyears ,  which w i l l  b e  used t o  suppor t  t h e  fo l lowing  programs a t  

D i s t r i b u t i o n  of Other  Than F u l l  T i m e  Permanent Workyears - 

Program Wo r ky ea r s 

Coopera t ive  t r a , i n i n g  

T o t a l .  ............................................................... 1 4 1  -- 

c. Reimbursable d e t a i l e e s .  ............................... 4 05 314 537 537 

The s e r v i c e s  of  a small group of m i l i t a r y  o f f i c e r  and c i v i l i a n  d e t a i l e e s  from o t h e r  government 
a g e n c i e s  are u t i l i z e d  by NASA Headquar ters  where such ass ignments  a r e  of mutual  b e n e f i t .  The number of per-  
s o n n e l  d e t a i l e d  varies from seven t o  s i x t e e n ,  a l l  of  whom are  as s igned  t o  Headquar ters  program o f f i c e s  w i t h  t h e  
excep t ion  of t h r e e  t h a t  are a s s igned  t o  t h e  O f f i c e  of F a c i l i t i e s .  The c u r r e n t  estimates f o r  1980 and 1981 w i l l  
cover  t h e  c o s t  of t h i r t e e n  manyears, a n  i n c r e a s e  of f o u r  from t h e  1980 budget  estimate. The 1980 c u r r e n t  
estimate and t h e  1981 estimate r e f l e c t  t h e  c o s t  of t h e  October 1979 pay i n c r e a s e .  
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1980 1981  
1979 Budget Curren t  Budget - 

Estimate Es t ima te  E s t  Gat e Ac tua l  
(Thousands of D o l l a r s )  

d .  Overtime and o t h e r  compensation ....................... 399 488 2,184 2,184 

The i n c r e a s e  i n  the 1980 c u r r e n t  e s t i m a t e  Over t h e  1980 budget  estimate r e f l e c t s  t h e  1980 pay 
i n c r e a s e s .  Included i n  t h e  1980 c u r r e n t  e s t i m a t e  and t h e  1981 budget e s t i m a t e  is  t h e  Agency pool  of $1,750,000 
f o r  t h e  Sen io r  Execut ive  Se rv i ce  (SES) Rank and Performance awards. 

2. B e n e f i t s . .  ................................................ 4,332 4,546 4,681 4,989 

Fol lowing are t h e  amounts of c o n t r i b u t i o n s  by ca t ego ry :  

C i v i l  S e r v i c e  Ret i rement  Fund. .......................... 3,294 3,365 3,518 3,755 
Employees l i f e  i n su rance . .  .............................. 141  217 156 166 
Employees h e a l t h  i n su rance .  ............................. 731 733 792 830 
Workmen's compensation .................................. 106 128 143 150 
FICA .................................................... 58 68 7 2  88 
Severance pay . . . .  ....................................... 2 35 -- -- 

T o t a l .  ................................................ 4,332 4,546 4,681 4,989 

I n  a d d i t i o n  t o  compensation, NASA makes a n  employer 's  c o n t r i b u t i o n  t o  pe r sonne l  b e n e f i t s  as  au tho r i zed  
and r e q u i r e d  by l a w .  
of t h e  October 1979 pay i n c r e a s e s .  The 1981 e s t i m a t e  i n c l u d e s  b e n e f i t  c o s t s  f o r  t h e  65 a d d i t i o n a l  permanent 
p o s i t i o n s .  

The i n c r e a s e  i n  t h e  1980 c u r r e n t  estimate from the 1980 budget  estimate r e f l e c t s  t h e  c o s t  

Workmen's compensation c o s t s  are based on t h e  Department of Labor b i l l s  f o r  1980 and 1981. 

B.  Suppor t ing  Cos ts  .............................................. 1,064 1 ,106  1,329 1 , 384 

Suppor t ing  pe r sonne l  c o s t s  p rovide  f o r  t h e  expenses  of moving employees t o  t h e i r  i n i t i a l  d u t y  s t a t i o n  o r  
reass ignment ;  f o r  s e c u r i t y  i n v e s t i g a t i o n s  and o t h e r  r e c r u i t m e n t  c o s t s ;  and f o r  ma in t a in ing  and expanding t h e  
s k i l l s  of ou r  employees. These c o s t s  are summarized as fo l l ows :  

1. Trans fe r  of personne l  ..................................... 402 234 400 400 

L e g i s l a t i o n  enac ted  i n  1966 provided that t h e  Government would pay f o r  c e r t a i n  r e l o c a t i o n  c o s t s  which 
are budgeted i n  t h i s  ca t ego ry ,  such as t h e  expenses  of s e l l i n g  and buying a home and t h e  c o s t  of f ami ly  r e loca-  
t i o n s .  The e s t ima ted  c o s t s  f o r  1980 and 1981 a r e  based on t h e  h i s t o r i c a l  ave rage  c o s t  of r e l o c a t i o n s  e s t ima ted  
a t  Headquar te rs  and i n  a n t i c i p a t i o n  of b r ing ing  on board a d d i t i o n a l  pe r sonne l  t o  work i n  t h e  Space Transpor ta-  
t i o n  Systems a r e a .  
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1980 1981 
197 9 Budget Cur ren t  Budget 

E s t  h a t  e. Estimate E s  t ima t e Ac tua l  
(Thousands of  D o l l a r s )  

2. O f f i c e  of Pe r sonne l  Management s e r v i c e s  ................... 101  140 140 1 4  6 

Headquar ters  re imburses  the O f f i c e  of Pe r sonne l  Management (OPM) and o t h e r s  f o r  i n v e s t i g a t i o n  of new 
h i r e s  f o r  t h e  e n t i r e  agency. The c o s t  of i n v e s t i g a t i o n s  is  a f u n c t i o n  of two v a r i a b l e s ,  t h e  number of i n v e s t i -  
g a t i o n s  t o  be  conducted,  and t h e  u n i t  charge  made by t h e  O f f i c e  of Pe r sonne l  Management o r  o t h e r  agenc ie s .  
There i s  a l s o  a payment t o  OPM f o r  F e d e r a l  wage system surveys. '  

3. Pe r sonne l  t r a i n i n g  ........................................ 561 732 789 838 

The maintenance and expans ion  of t h e  s k i l l s  i s  e s s e n t i a l  i n  c a r r y i n g  o u t  t h e  agency ' s  many complex 
t e c h n i c a l  programs. Such t r a i n i n g  i s  provided w i t h i n  t h e  framework of t h e  Government Employees Tra in ing  A c t  of 
1958. P a r t  of t h e  t r a i n i n g  c o n s i s t s  of c o u r s e s  o f f e r e d  by o t h e r  Government a g e n c i e s , . u s u a l l y  f o r  a f e e .  The 
remainder of t h e  t r a i n i n g  i s  provided through nongovernmental sou rces .  The c o s t s  are f o r  t u i t i o n ,  f e e s  and 
r e l a t e d  c o s t s  f o r  t r a i n i n g  a t  c o l l e g e s ,  u n i v e r s i t i e s ,  t e c h n i c a l  i n s t i t u t i o n s ,  and f o r  t h e  c o s t  of seminars  and 
workshops i n  which groups of  Headquar ters  and F i e l d  Center  employees receive t r a i n i n g  i n  s u b j e c t s  of agencywide 
i n t e r e s t .  Such t r a i n i n g  i s  used t o  m a i n t a i n  and expand employee s k i l l s .  The i n c r e a s e  i n  t h e  1980 c u r r e n t  
e s t i m a t e  and 1981 l e v e l s  of t r a i n i n g  over 1979 expe r i ence  i s  due t o  new t r a i n i n g  requi rements  f o r  t h e  Civi l  
Se rv ice  Reform A c t  implementat ion.  

11. T~VEL....................................................... 2.769 2.697 2.836 3.236 

Summary of  Fund Requirements 

A. Program Travel............................................... 1,210 1 , 201 1 , 448 1,713 

B. S c i e n t i f i c  and Technical  Development Travel.................. 413 305 305 323 

C. Management and Opera t ions  Travel............................. 1,146 1,191 1,083 1,200 

T o t a l ,  Travel................................~......~..~~~~ 2.769 2 697 2.836 3 236 
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Explana t ion  of Fund Requirements 

1980 1981 
1979 Budget Curren t  Budget 

Actua l  E s t i m a t e  Estimate E s  t i m a  t e 
(Thousands of D o l l a r s )  

................................................ A. Program Trave l  1 ,210  1 ,201  1,448 1 , 7 1 3  

Program t r a v e l  funds  are used i n  suppor t  of NASA's r e s e a r c h  and development programs, such as t h e  Space 
S h u t t l e ,  Space F l i g h t  Ope ra t i ons ,  Aeronaut ics  and Space Technology, Space and Terrestrial App l i ca t i ons ,  Space 
Sc ience ,  and o t h e r  d i r e c t  Research and Development (R&D) p r o j e c t s .  This  ca t ego ry  r e p r e s e n t s  approximately 53 
pe rcen t  o f  t h e  Headquarters  t r a v e l  requi rements  f o r  1981. The i n c r e a s e s  i n  t h e  c u r r e n t  1980 and 1981 e s t i m a t e s  
a r e  a r e s u l t  o f  i nc rea sed  c o s t s  and -tr_avel a s s o c i a t e d  p r i m a r i l y  w i th  Space S h u t t l e  development and p r e p a r a t i o n  
f o r  Space T r a n s p o r t a t i o n  Systems Opera t ions ,  

................... B .  S c i e n t i f i c  and Technica l  Development T rave l  413 - 3 05 305 323 

S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  p e r m i t s  employees t o  p a r t i c i p a t e  i n  meet ings  and seminars  w i t h  
o t h e r  r e p r e s e n t a t i v e s  of t h e  aerospace  community. This  p a r t i c i p a t i o n  a l l ows  personne l  t o  b e n e f i t  from exposure 
t o  t e c h n o l o g i c a l  advances i n  t h e  f i e l d  which ar ise  o u t s i d e  NASA, as w e l l  as t o  p r e s e n t  bo th  accomplishments and 
problems t o  t h e i r  a s s o c i a t e s .  Many of t h e s e  meet ings are working pane l s  convened t o  s o l v e  c e r t a i n  problems f o r  
t h e  b e n e f i t  of t h e  Government. 

............................. C .  - Management and Opera t ions  Trave l .  1 ,146  1 ,191  . 1 , 083 1,200 

Management and o p e r a t i o n s  t r a v e l  i s  f o r  t h e  d i r e c t i o n  and coo rd ina t i on  of g e n e r a l  management matters, 
t r a v e l  by s e n i o r  o f f i c i a l s  t o  review Center  requi rements  and o p e r a t i o n s .  
areas as pe r sonne l ,  f i n a n c i a l  management, and procurement t o  a s s u r e  agency p o l i c i e s  and procedures  are be ing  
implemented throughout  t h e  agency; l o c a l  t r a n s p o r t a t i o n ;  and Congress iona l  t r a v e l .  The d e c r e a s e  from t h e  1980 
budget  estimate t o  t h e  1980 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  t o  implement S e c t i o n  112 of Pub l i c  Law 96- 
86. The i n c r e a s e  i n  1981 r e s u l t s  from inc rea sed  management t r a v e l  a s s o c i a t e d  w i th  t h e  S h u t t l e  Program. 

T rave l  by f u n c t i o n a l  managers i n  such 

111. FACILITIES SERVICESo.oo..o....o.o.oo....oo.....oo...oooooooo 5.112 5.662 5 . 693 5.904 

NASA Headquarters  i nvo lves  a complex of b u i l d i n g s  i n  t h e  Distr ict  of  Columbia, Maryland and Vi rg in i a .  
These a r e  bo th  Government-owned and l ea sed  b u i l d i n g s  f o r  which NASA must p rovide  reimbursement t o  GSA i n  
accordance w i th  P.L. 92-313. 
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This complex encompasses some 556,790 gross square feet of building space including six buildings. This 
complex of primary office space supports an average daily Headquarters population of 2,000 personnel. 

Summary of Fund Requirements 
1980 1981 

1979  Budget Current Budget 
Actual Estimate Estimate Estimate 

(Thou sand s of Dol 1 ar s ) 

A. Rental of Real Property.................o...................... 4,476 4,866 4,882 5 ,011 

B. Maintenance and Related Services......................oe.o...e 463 629  6 98 6 2 9  

1. Facilities.....................~e.~e..............~o~o.... 463 62 9 629  6 98 

195 

Total, Facilities Services.................................. 5.112 5,662 5.693 5 ,904  

- - 

- 182 - 167 - C. Custodial Services............................................ 173 

Explanation of Fund Requirements 

A. Rental of Real Property..............,......................... 4,476 4,866 4,882 5 ,011  

Public Law 92-313 requires that agencies be charged for space and related services provided by the General 
Services Administration (GSA) at approximate commercial equivalent rates. 
the cost of office and warehouse space utilized by NASA Headquarters personnel. The 1980 current and the 1981  
budget estimate reflects increased rental rates as projected by GSA. 

B. Maintenance and Related Services.............................. 463 

The amounts provided here covers 

698 

1. Facilities................................................ 463 629  629  698 

This estimate includes maintenance, repair and alterations of buildings such as partition changes, 
telephone changes and general buildings maintenance. 
associated with anticipated changes in the utilization of office space in the building currently shared by 
NASA and the new Department of Education. 

C. Custodial Services...............~~.....e.oo....o.....~e...... 

- 629 - 62 9 - 

The 1981  estimate reflects increased requirements 

195 - 182 - 167 - 173 - 
1. Security guard service........................o.oo...~ee........... ....................... 190 

These funds cover security guard service in the various Headquarters buildings. The 1980 current 
estimate and the 1981  budget estimate reflect projected rate increases. 
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1980 1981 
1979 Budget Current Budget 

Estimate Estimate Estimate Acrrual 
(Thousands of Dollars) 

2 .  Security alarm systems ..................................................................... 5 

This estimate includes reimbursement to GSA for the installation and maintenance of the security alarm 
systems and equipment in the NASA Headquarters buildings. 

IV. TECHNICAL S E R V I C E S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 550 A 15 989 14 , 557 16,378 A 

Summary of Fund Requirements 

A.  Automatic Data Processing 

1. Equipment ................................................. 1,929 1,298 1,298 1,595 
2 .  Operations ................................................ 3,486 3,752 3 , 720 4,309 

Subtotal ................................................ 5,415 5,050 5,018 5,904 

B. Scientific and Technical Information 

1. Library ................................................... 2 03 184 213 223 
2 .  Education and Information........................ ......... 9,479 10,295 8 , 866 9,764 

Subtotal ................................................ 9,682 10,479 9,079 9,987 

C .  Shop Support and Services..................................... 453 460 460 487 

Total, Technical Services ..................................... 13,550 15 , 989 14 , 557 16,378 

Explanation of Fund Requirements 

A. Automatic Data Processing ..................................... 5,415 5,050 5,018 5,904 

This estimate provides for the lease, purchase, maintenance, programming and operations services of ADP 
equipment and involves one hundred support contractor manyears of effort in 1981. 
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197 9 
Ac tua l  

1980 1981 
Budget Cur ren t  Budget 

E s t i m a t e  Estimate E s t i m a t e  
(Thousands of D o l l a r s )  

1. Equipment .................................................. 1 ,929  1 ,298 1 ,298 1,595 

The funding  p rov ides  f o r  t h e  maintenance and lease of ADP equipment. The i n c r e a s e  i n  1981 is due t o  
i n c r e a s e d  c o s t s  of l e a s i n g  equipment and a sl ight  i n c r e a s e  i n  maintenance c o s t s .  

2. Ope ra t ions  ............................................... I 3,486 3,752 3,720 4,309 

The d e c r e a s e  i n  t h e  1980 c u r r e n t  estimate from t h e  1980 budget  estimate i s  due  t o  a r e d u c t i o n  i n  t h e  
t i m e  s h a r i n g  s e r v i c e s .  The i n c r e a s e  i n  t h e  1981 estimate i s  due t o  t h e  development of a medica l  i n fo rma t ion  
system. 

B.  S c i e n t i f i c  and Techn ica l  In fo rma t ion . .  ........................ 9,682 10,4*7 9 9,079 9,987 

1. L i b r a r i e s  ................................................. 2 03 184 213 223 

The t e c h n i c a l  l i b r a r i e s  p rov ide  r e f e r e n c e  a c q u i s i t i o n ,  c a t a l o g i n g ,  t r a n s l a t i n g  and d i s semina t ion  
s e r v i c e s  t o  a l l  NASA employees. The i n c r e a s e s  i n  t h e  1980 c u r r e n t  estimate and t h e  1981 estimate are due  t o  
i n c r e a s e d  c o s t s .  

2 .  Educat ion  and in fo rma t ion  ................................. 9,479 10,295 8 ,866 9,764 

Two major a c t i v i t i e s  are con ta ined  i n  t h i s  sub func t ion .  The f i r s t  i s  educa t iona l- in fo rma t iona l  programs 
and t h e  second is  t h e  NASA Headquar ters  s c i e n t i f i c  and t e c h n i c a l  i n fo rma t ion  a c t i v i t y .  The decrease i n  t h e  
1980 c u r r e n t  estimate from t h e  1980 budget  estimate r e f l e c t s  some r e p h a s i n g  of suppor t  c o n t r a c t  funding  p l a n s .  
The 1981 e s t i m a t e  r e f l e c t s  f u l l  funding  of e s s e n t i a l l y  t h e  same l e v e l  of s e r v i c e s  as i n  1980 and p rov ides  f o r  
two hundred twenty-one suppor t  c o n t r a c t  workyears of e f f o r t .  

a. Educat ion  and in fo rma t ion  program. . . . . . .  .............................................. 1.616 

The educa t ion  and in fo rma t ion  programs p rov ide  f o r  t h e  g a t h e r i n g  and d i s semina t ion  of i n fo rma t ion  
about  t h e  agency ' s  programs t o  t h e  mass communications media, t h e  g e n e r a l  p u b l i c ,  and t o  t h e  e d u c a t i o n a l  com- 
munity a t  t h e  e lementary  and secondary l e v e l s .  A s s i s t a n c e  t o  t h e  m a s s  communications media i n c l u d e s  t h e  
g a t h e r i n g  and e x p o s i t i o n  of newsworthy material  i n  suppor t  of t h e i r  r e q u e s t s ,  and t a k e s  such forms a s  p r e s s  
k i t s ,  news releases, t e l e v i s i o n  and r a d i o  in fo rma t ion  t a p e s  and c l i p s ,  and f e a t u r e  material .  Research,  

'development,  and o p e r a t i o n a l  mi s s ions  i n  a e r o n a u t i c s  and space  p rov ide  s u b s t a n t i v e  knowledge and s e r v e  as an  
e d u c a t i o n a l  s t i m u l u s  t o  s t u d e n t s  and t e a c h e r s .  NASA responds  t o  expressed  needs of s t u d e n t s  by developing  cur-  
r iculum supplements  i n  space- re l a t ed  areas such  as p h y s i c s ,  b io logy ,  chemis t ry ,  and math; a s s i s t a n c e  t o  over  
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1,000 t e a c h e r  workshops and p r o f e s s i o n a l  educa t ion  meet ings  (wi th  over  30,000 t e a c h e r s  p a r t i c i p a t i n g ) ;  and 
p a r t i c i p a t i - o n  i n  s c i e n c e  f a i r s .  The l a r g e s t  s i n g l e  program is  t h e  Aerospace Education Science  program, a t o u r i n g  
space  s c i e n c e  educa t ion  l e c t u r e  demonst ra t ion  u n i t .  Th i s  program a l s o  p rov ides  f o r  Equal  Employment Oppor tuni ty  
e x h i b i t s  and f i l m s  t o  r e l a te  t o  h igh  s c h o o l s ,  c o l l e g e s  and the  p u b l i c ,  t h e  key r o l e s  t h a t  women and m i n q r i t i e s  
have i n  t h e  U.S .  Space Program. 

1980 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  Estimate E s t i m a t e  
(Thousands of D o l l a r s )  

b .  S c i e n t i f i c  and techn,-al i n fo rma t ion  ................................................... 8,148 

The s c i e n t i f i c  and t e c h n i c a l  i n fo rma t ion  a c t i v i t y  i n c l u d e s  t h e  c o s t  of t h e  NASA S c i e n t i f i c  and 
Techn ica l  Informat ion  F a c i l i t y  (STIF), documentat ion and p u b l i c a t i o n  services, systems development, and t r a n s-  
l a t i o n  s e r v i c e s .  The l a r g e s t  requi rement  i s  t h e  NASA S c i e n t i f i c  and Techn ica l  In fo rma t ion  F a c i l i t y ,  w i t h  an  
e s t ima ted  c o s t  of $4 .1  m i l l i o n  i n  1981. The c o s t  of a l l  o t h e r  i n fo rma t ion  s e r v i c e s  i s  e s t ima ted  a t  approxi-  
mately $4 m i l l i o n  i n  1981. 
l i t e r a t u r e ;  monographs and t e c h n i c a l  rev iews;  ana lyz ing ,  e v a l u a t i n g ,  and t e s t i n g  new methods and systems i n  t h e  
f i e l d  of s c i e n t i f i c  communications t o  i n c r e a s e  t h e  e f f e c t i v e n e s s  of t h e  t e c h n i c a l  i n fo rma t ion  program; and 
t r a n s l a t i n g  f o r e i g n  language t e c h n i c a l  books, r e p o r t s ,  and j o u r n a l  ar t ic les  r e q u i r e d  t o  meet t h e  needs  of NASA 
and i t s  c o n t r a c t o r  s c i e n t i f i c  pe r sonne l  t o  keep a b r e a s t  of world developments i n  t h e  space  s c i e n c e  and r e l a t e d  
f i e l d s .  

These c o s t s  a re  f o r  t h e  documentation of worldwide ae rospace  j o u r n a l  and r e p o r t  

C .  Shop Support  and Serv ......................................... 453 460 460 487 

These funds  p rov ide  f o r  t h e  c o n t i n u a t i o n  of s t u d i e s  on r e l i a b i l i t y ,  c o s t  e v a l u a t i o n s  and NASA-wide S a f e t y ,  
R e l i a b i l i t y  and Q u a l i t y  Assurance Standards .  
i n c r e a s e  i n  t h e  1981 budget  over  t h e  1980 c u r r e n t  estimate is  due t o  a n  i n c r e a s e  i n  c o s t  i n  s u p p l i e s  and 
materials f o r  Graphic and Photo P rocess ing  S e r v i c e s .  

They a l s o  provide  f o r  Graphicand Photo Process ing  Services .  The 

v. MANAGEMENT AND OPERATIONS ..................................... 6,774 7,256 7,335 8,074 
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Summary of Fund Requirements 

1980 1981 
Budget 1979 Rudg e t Cur ren t  

Ac tua l  Estimate Es t ima te  E s t i m a  t e 
(Thousands of D o l l a r s )  

A. A d m i n i s t r a t i v e  Communications .................................. 1 ,399  1 ,520  1 ,602 1 , 7 1 7  

B. P r i n t i n g  and Reproduct ion  ..................................... 940 1 ,124 990 1,002 

C. T r a n s p o r t a t i o n  ................................................ 3 68 304 471 535 

D. I n s t a l l a t i o n  Common Services.  ................................. 4,067 4,308 4,272 4,820 

T o t a l ,  Management and Opera t ions  ............................ 6,774 7,256 7,335 8,074 

Explanat ion  of Fund Requirements 

A. A d m i n i s t r a t i v e  Communicat ions. . . . . . . . . . .  ...................... 1,399 1 ,520 1,602 1 , 7 1 7  

Inc luded i n  t h i s  ca t egory  are t h e  c o s t s  of l e a s e d  l i n e s ,  long d i s t a n c e  t o l l s ,  t e l ephone  exchange s e r v i c e s ,  
and o t h e r  communications. The i n c r e a s e s  from t h e  1980 budget e s t i m a t e  t o  t h e  1980 c u r r e n t  e s t i m a t e  and i n  t h e  
1981 budget  estimate are due to ra te  i n c r e a s e s  f o r  FTS, l o c a l  te lephone  and exchange services, and long d i s t a n c e  
t o l l s .  

1. Long d i s t a n c e  te lephone  s e rv i ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 7  7 

Covers c o s t  of l e a s e d  l i n e s  and long  d i s t a n c e  t o l l s .  

2. Nontelephone communications ( Inc ludes  TWR) s e r v i c e s  ........................................ 1 7  9 

3. Other  communication s e r v i c e s  ............................................................... 661 

I n c l u d e s  c o s t  of o p e r a t i o n  of t e l ephone  exchange services. 

B.  P r i n t i n g  and Reproduction ..................................... 940 1 ,124 990 1,002 

A d m i n i s t r a t i v e  p r i n t i n g  i n c l u d e s  funds  f o r  c o n t r a c t u a l  p r i n t i n g  and t h e  r e l a t e d  composi t ion  and b ind ing  
o p e r a t i o n s .  T h i s  i n c l u d e s  s e r v i c e s  performed by o t h e r  a g e n c i e s ,  c h i e f l y  t h e  Government P r i n t i n g  O f f i c e ,  o r  by 
commercial p r i n t i n g  f i r m s .  A l l  common p r o c e s s e s  o f  d u p l i c a t i n g  i n c l u d i n g  p h o t o s t a t i n g ,  b l u e p r i n t i n g ,  micro- 
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microf i lming ,  and o t h e r  r e p r o d u c t i o n s  are inc luded .  The d e c r e a s e  i n  t h e  1980 c u r r e n t  estimate from t h e  1980 
budget estimate r e f l e c t s  a s l i g h t  d e c r e a s e  i n  requ i rements  f o r  s u p p l i e s  and materials. The FY 1981 estimate 
p r o v i d e s  f o r  f i v e  workyears of s u p p o r t  c o n t r a c t o r  e f f o r t .  

1980 1981 
1979 Budget Cur ren t  Budget 

A c t u a l  E s t i m a t e  Estimate Estimate 
(Thousands of D o l l a r s )  

................................................ 368 C .  T r a n s p o r t a t i o n  - 304 - 47 1 535 - 
T r a n s p o r t a t i o n  services i n c l u d e  r e n t a l  of t r u c k s ,  as  w e l l  as the movement of s u p p l i e s ,  materials, equipment 

and r e l a t e d  i t e m s .  Also inc luded  i s  t h e  c o s t  of  o p e r a t i n g  and main ta in ing  the a d m i n i s t r a t i v e  a i r c r a f t  which i s  
a s s i g n e d  t o  t h e  Je t  Propu ls ion  Labora to ry ,  b u t  funded through NASA Headquar ters .  

The i n c r e a s e s  i n  t h e  1980 c u r r e n t  estimate and t h e  1981 budget estimate are due t o  i n c r e a s e d  c o s t s  f o r  f u e l  
and p a r t s  f o r  t h e  o p e r a t i o n  and maintenance of the Beachcra f t  Q u e e n a i r e  a d m i n i s t r a t i v e  a i r c r a f t ;  and, i n  1981, 
t h e  replacement  of a n  l l - y e a r  o l d  25-passenger bus  a t  t h e  Je t  P r o p u l s i o n  Laboratory i s  r e q u i r e d .  

D. I n s t a l l a t i o n  Common S e r v i c e s  .................................. 4,067 4,308 4,272 4,820 

This  f u n c t i o n  i n c l u d e s  1 9  workyears of suppor t  c o n t r a c t o r  e f f o r t  and p rov ides  f o r  t h o s e  services which 
s u p p o r t  t h e  Headquar te r s  g e n e r a l l y ,  such as: p a t e n t  s e r v i c e s ,  maintenance and r e p a i r  of o f f i c e  equipment and 
v e h i c l e s ;  minor Government s e r v i c e s ;  c o n t r a c t  h i s t o r i e s ;  t r u c k i n g  and l a b o r i n g  s e r v i c e s ;  medical  s e r v i c e s ;  
i n t e r n a t i o n a l  s u p p o r t  s e r v i c e s ;  c o n t r a c t o r  i n c e n t i v e  awards;  Equal Opportuni ty  community r e l a t i o n s  and fe l low-  
s h i p s ;  A d m i n i s t r a t o r ' s  r e p r e s e n t a t i o n  a l lowance;  NASA management t r a i n i n g  f a c i l i t y  s t u d y ;  o v e r s e a s  adrninis t ra-  
t i o n  s u p p o r t  and documentation; and a d m i n i s t r a t i v e  s u p p l i e s ,  m a t e r i a l s  and equipment. The d e c r e a s e  from t h e  
1980 budget  estimate t o  t h e  1980 c u r r e n t  estimate i s  due t o  a d e c r e a s e  i n  s u p p l i e s  and m a t e r i a l s .  The i n c r e a s e  
from t h e  1980 c u r r e n t  estimate t o  t h e  1981 budget  estimate i n c l u d e s  funds  f o r  t h e  development of Medical 
Monitoring Cri teria and Procedures  which i n v o l v e s  t h e  development of medical  t e s t i n g  and t r e a t m e n t  p r o t o c o l s  
f o r  employees exposed w h i l e  working w i t h  s i n g l e  and m u l t i p l e  t o x i c  s u b s t a n c e s .  The i n c r e a s e  is  a l s o  
a t t r i b u t a b l e  t o  i n c r e a s e d  p a t e n t  o f f  i c e  f e e s .  

1. I n s t a l l a t i o n  s u p p o r t  s e r v i c e s . . . . . . . . .  .................................................... 2 , 418 

This  ca tegory  i n c l u d e s  11 suppor t  c o n t r a c t o r  workyears and p r o v i d e s  such s e r v i c e s  as A d m i n i s t r a t o r ' s  
r e p r e s e n t a t i o n  a l lowance,  c o n t r a c t  h i s t o r i e s ,  minor Government s e r v i c e s ,  l a b o r  and t r a v e l i n g  s e r v i c e s ,  o v e r s e a s  
s u p p o r t ,  c o n t r a c t o r  i n c e n t i v e  awards,  Headquar te r s  Equal Employment Oppor tun i ty  community r e l a t i o n s  and fe l low-  
s h i p s ,  p a t e n t  f e e s  and s e r v i c e s  and Aerospace Fe l lowsh ips .  
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1980 1981 
1979 Budget Cur ren t  Budget 

Ac tua l  Estimate E s t i m a t e  E s  t i m a  t e 
(Thousands of D o l l a r s )  

2 .  Medical  s e r v i c e s .  .......................................................................... 5 03 

T h i s  fund ing  i n c l u d e s  e i g h t  s u p p o r t  c o n t r a c t o r  manyears of e f f o r t  and p r o v i d e s  f o r  t h e  services and 
r e q u i r e d  s u p p l i e s  of t h e  medica l  h e a l t h  u n i t  and i n c l u d e s  t h e  c o s t  of t h e  s t a f f  examinat ions  suppor t  s e r v i c e  
c o n t r a c t  as w e l l  as p rov id ing  funds  f o r  t h e  medical  moni to r ing  c r i t e r i a  and procedures .  

3 .  S u p p l i e s ,  materials and equipment .......................................................... 1 ,899  

T h i s  fund ing  p rov ides  f o r  t h e  purchase  and r e n t a l  of o f f i c e  equipment and t h e  s u p p l i e s  and materials 
r e q u i r e d  f o r  t h e  o p e r a t i o n  of NASA Headquar te r s .  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1981 ESTIMATES 

J E T  PROPULSION LABORATORY 

DESCRIPTION 

The Je t  Propuls ion Laboratory (JPL) i s  l o c a t e d  i n  Pasadena, C a l i f o r n i a ,  approximately 20 m i l e s  n o r t h  of 
downtown Los Angeles. Subsidiary  f a c i l i t i e s  a r e  l o c a t e d  a t  Goldstone, C a l i f o r n i a  ( t r a c k i n g  and d a t a  acqui-  
s i t i o n ) ,  Edwards Air Force Base, C a l i f o r n i a  ( p r o p e l l a n t  formulat ion and t e s t i n g ) ,  and Table Mountain, 
C a l i f o r n i a  (open a i r  t e s t i n g  and astronomy). 

A t  Pasadena, t h e  Laboratory  occupies  176.2 a c r e s  of land of which 155.8 a c r e s  a r e  owned by NASA and 
20.4 a c r e s  a r e  leased.  A t  Goldstone, f a c i l i t i e s  a r e  l o c a t e d  on land occupied under permit  from t h e  Army. 
A t  Edwards A i r  Force Base, f a c i l i t i e s  a r e  l o c a t e d  on land occupied under permit  from t h e  Air Force. F a c i l i -  
t i e s  a t  Table Mountain a r e  l o c a t e d  on land occupied under permit  from t h e  F o r e s t  Se rv ice  of t h e  Department 
of Agr icu l tu re .  The c a p i t a l  investment of t h e  J e t  Propuls ion Laboratory,  inc lud ing  t h e  Deep Space Network, 
f i x e d  a s s e t s  i n  p rogress ,  and con t rac to r- he ld  f a c i l i t i e s ,  a s  of September 30, 1979 w a s  $412,400,000. 

The J e t  Propuls ion Laboratory  i s  a Government-owned i n s t a l l a t i o n  of NASA, but  i t  i s  a l s o  an o p e r a t i n g  
d i v i s i o n  of t h e  C a l i f o r n i a  I n s t i t u t e  of Technology (Ca l t ech)  s t a f f e d  w i t h  r e g u l a r  Cal tech emp1,oyees. Con- 
t r a c t  NAS7-100 between NASA and Cal tech governs r e s e a r c h ,  development, and r e l a t e d  a c t i v i t i e s  a t  t h e  Labora- 
t o r y ,  w i t h  f a c i l i t i e s  being provided under a s e p a r a t e  f a c i l i t i e s  c o n t r a c t  NAS7-270(F). The e n t i r e  c o s t  of 
o p e r a t i n g  t h e  Laboratory i s  borne by t h e  Research and Development a p p r o p r i a t i o n ,  except  f o r  t h e  lease o r  
purchase  of a d m i n i s t r a t i v e  a i r c r a f t  and t h e  purchase  of passenger  motor v e h i c l e s ,  which c o s t s  a r e  funded 
from t h e  Research and Program Management a p p r o p r i a t i o n  and a r e  inc luded i n  t h e  NASA Headquarters budget 
p r e s e n t a t i o n .  Accordingly, t h e  Research and Program Management type  c o s t s  p resen ted  i n  t h i s  Specia l  Analys is  
f o r  JPL are f o r  purposes of comparison only,  and a r e  not  a p a r t  of t h e  NASA Research and Program Management 
budget. 

M I  S S I O N  

The Je t  Propuls ion Laboratory has been ass igned  primary r e s p o n s i b i l i t y  f o r  t h e  conduct of NASA programs 
concerned wi th  s c i e n t i f i c  e x p l o r a t i o n  of t h e  p l a n e t s ,  and i n t e r p l a n e t a r y  space  us ing  automated spacec ra f t .  
The Laboratory  i s  a l s o  ass igned t o  conduct s e l e c t e d  automated e a r t h- o r b i t a l  missions.  
assignments i s  a broad range of eng inee r ing ,  s c i e n t i f i c ,  and management f u n c t i o n s  devoted t o :  

I m p l i c i t  i n  t h e s e  
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1. Conduct complete s p a c e f l i g h t  p r o j e c t s ,  i n c l u d i n g  o v e r a l l  p r o j e c t  management and a l l  phases  of p r o j e c t  
a c t i v i t y  beginning w i t h  mis s ion  des ign  and s c i e n t i f i c  j u s t i f i c a t i o n  and fo l lowing w i t h  s p a c e c r a f t  design,  
development, t e s t i n g ,  and f l i g h t  ope ra t ions .  

2. Develop and o p e r a t e  t h e  Deep Space Network which provides  t r a c k i n g  and d a t a  a c q u i s i t i o n  services f o r  
a l l  NASA p r o j e c t s  i nvo lv ing  f l i g h t s  of automated s p a c e c r a f t  beyond near- Earth o r b i t s .  

3. Continue programs of s c i e n t i f i c  i n v e s t i g a t i o n  and suppor t ing  r e s e a r c h  and technology. 

I n  more s p e c i f i c  terms, Laboratory a c t i v i t i e s  i n  suppor t  of NASA can be  ca t ego r i zed  a s  fo l lows:  

P l a n e t a r y  Explora t ion  - Since t h e  ve ry  beginning of t h e  Nation 's  space  a c t i v i t i e s ,  t h e  Jet  Propuls ion  
Labora tory  has  devoted a major  p a r t  of i t s  e f f o r t  t o  t h e  P l ane t a ry  Explora t ion  program. The Mariner ser ies  
of s p a c e c r a f t  was designed and developed by JPL, and t h e  Laboratory has  had p r o j e c t  management r e s p o n s i b i l i t y  
f o r  a l l  Mariner miss ions ,  i nc lud ing  t h e  f u n c t i o n s  of i n t e g r a t i o n ,  assembly, and t e s t i n g  of t h e  spacec ra f t .  
The two most r e c e n t l y  completed mis s ions  i n  t h e  Mariner ser ies  a r e  t h o s e  of Mariner 9, which r e t u r n e d  sci- 
e n t i f i c  d a t a  f o r  n e a r l y  a y e a r  from an o r b i t  around Mars, and Mariner 10, which ga the red  d a t a  i n  a c l o s e  
f l y b y  of Venus fol lowed by t h r e e  s e p a r a t e  encounters  w i t h  Mercury. 

The Labora tory  has been a major p a r t i c i p a n t  i n  t h e  Viking p r o j e c t ,  c a r r y i n g  ou t  among o t h e r  assignments  
t h e  development of t h e  two O r b i t e r s  which, w i t h  t h e  two Landers, reached Mars dur ing  t h e  summer of 1976. 
Although t h e  primary and extended Viking mis s ions  have been s u c c e s s f u l l y  concluded, one O r b i t e r  and bo th  
Landers con t inue  t o  be o p e r a t i o n a l  a t  a low level  of a c t i v i t y .  

In t h e  con t inu ing  ser ies  of p l a n e t a r y  miss ions ,  t h e  J e t  Propuls ion  Labora tory  has  management r e s p o n s i b i l i t y  
f o r  t h e  Voyager Jup i t e r- Sa tu rn  miss ions .  
and encountered J u p i t e r  i n  c l o s e  f l y b y s  of t h e  p l a n e t  and i t s  major  s a t e l l i t e s  on March 5 and J u l y  9, 1979. 
The encoun te r s  w e r e  e x t r a o r d i n a r i l y  s u c c e s s f u l  i n  o b t a i n i n g  h igh  r e s o l u t i o n  c o l o r  photographs and o t h e r  
s c i e n t i f i c  d a t a  as planned. The launches occurred  a s  in tended du r ing  a t i m e  pe r iod  when t h e  r e l a t i v e  pos i-  
t i o n s  of  J u p i t e r  and Sa turn  were uniquely  f a v o r a b l e  f o r  t h e  u t i l i z a t i o n  of g r a v i t y- a s s i s t  t e chn iques  t o  
s h o r t e n  f l i g h t  t i m e s  t o  Saturn.  Both s p a c e c r a f t  a r e  ope ra t ing  w e l l  and a r e  on t h e i r  planned t r a j e c t o r i e s  
t o  Sa turn  where they  w i l l  a r r i v e  i n  Nomember 1980 and August 1981. The mis s ion  des ign  i n c l u d e s  an op t ion  
t o  a d j u s t  t h e  t r a j e c t o r y  of  t h e  second s p a c e c r a f t  a s  i t  n e a r s  Sa turn  and enab le  i t  t o  con t inue  on t o  Uranus. 
The s p a c e c r a f t  f o r  t h e s e  mis s ions  make maximum u s e  of previous  Mariner and Viking O r b i t e r  des igns  and tech-  
nology, c o n s i s t e n t  w i t h  t h e  requi rements  of long- range communications, s o l a r  independent  power, and t h e  
r e q u i r e d  f l i g h t  t i m e s .  

Two s p a c e c r a f t  w e r e  launched on August 20 and September 5, 1977, 
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The Je t  Propuls ion  Laboratory a l s o  has  p r o j e c t  management r e s p o n s i b i l i t y  f o r  t h e  G a l i l e o  miss ion,  which 
This  m i s s i o n  i s  designed t o  o r b i t  t h e  p l a n e t  J u p i t e r  and send an in-  w a s  a new p r o j e c t  s t a r t  i n  EY 1978. 

strumented probe i n t o  t h e  p l a n e t ' s  atmosphere. 
p h y s i c a l  and chemical p r o p e r t i e s  and w i l l  be designed t o  s u r v i v e  t o  a c o n s i d e r a b l e  depth. 
have a l i f e t i m e  i n  o r b i t  of some 20 months dur ing  which i t  w i l l  observe J u p i t e r  and s e v e r a l  of i t s  major 
s a t e l l i t e s  a t  c l o s e  range. 

The a tmospher ic  probe w i l l  make d i r e c t  measurements of 
The o r b i t e r  w i l l  

The I n t e r n a t i o n a l  So la r  P o l a r  Mission i s  a c o o p e r a t i v e  e f f o r t  w i t h  t h e  European Space Agency (ESA). JPL 
has  miss ion  management r e s p o n s i b i l i t y  a s  w e l l  a s  r e s p o n s i b i l i t y  f o r  t h e  U.S. s p a c e c r a f t  and science.  ESA 
has  r e s p o n s i b i l i t y  f o r  t h e  European s p a c e c r a f t  and science.  The two s p a c e c r a f t  a r e  scheduled t o  be  launched 
e a r l y  i n  1983. 
t o  t h e  e c l i p t i c  plane,  t h u s  enab l ing  s c i e n t i f i c  o b s e r v a t i o n s  of t h e  p o l a r  a r e a s  of t h e  Sun and h e r e t o f o r e  
unexplored r e g i o n s  of i n t e r p l a n e t a r y  space. 

They w i l l  u t i l i z e  g r a v i t y - a s s i s t  t echn iques  a t  J u p i t e r  t o  a t t a i n  s o l a r  o r b i t s  n e a r l y  normal 

S c i e n t i f i c  S a t e l l i t e s  - Cons i s ten t  w i t h  i t s  r o l e  a s  an a l t e r n a t e  Center f o r  E a r t h- o r b i t a l  s p a c e c r a f t  
development, t h e  Laboratory has  been s e l e c t e d  t o  manage t h e  I n f r a r e d  Astronomical S a t e l l i t e  (IRAS) p r o j e c t .  
Th is  p r o j e c t  a l s o  invo lves  i n t e r n a t i o n a l  c o o p e r a t i o n ,  w i t h  t h e  s p a c e c r a f t  bus being designed and b u i l t  i n  
t h e  Netherlands.  The NASA Ames Research Center w i l l  be r e s p o n s i b l e  f o r  t h e  i n f r a r e d  t e lescope .  Development 
a c t i v i t i e s  a r e  i n  p rogress ,  and launch i s  scheduled f o r  1981. 

The Laboratory a l s o  i s  t h e  p r o j e c t  manager f o r  an a tmospher ic  s c i e n c e  s a t e l l i t e ,  named t h e  So la r  Mesosphere 
Explorer  (SME), which i s  scheduled f o r  l aunch  i n  1981 i n t o  a Sun-synchronous p o l a r  o r b i t .  
module i s  under c o n t r a c t ,  and t h e  s c i e n c e  ins t ruments  a r e  being developed by t h e  U n i v e r s i t y  of Colorado. 

The s p a c e c r a f t  

Space A p p l i c a t i o n s  - I n  suppor t  of t h e  NASA Space Appl ica t ions  program, JPL i s  one of t h e  p r i n c i p a l  c e n t e r s  
f o r  work i n  oceanographic  a p p l i c a t i o n s  of space  technology. The Laboratory a l s o  conducts  s i g n i f i c a n t  a c t i v i -  
t i e s  i n  upper a tmospher ic  research ;  i n  t h e  planning,  development, and implementation of remote sens ing  tech-  
niques  t o  o b s e r v a t i o n s  of t h e  Earth;  and i n  t h e  development of a s t r o n g  geodynamics r e s e a r c h  program. 

- S u p o r t i n g  Research and Technology - The J e t  Propuls ion  Laboratory m a i n t a i n s  a s t r o n g  program of suppor t ing  
r e s e a r c h  and advanced t e c h n i c a l  development designed t o  p rov ide  sound t e c h n o l o g i e s  f o r  p r e s e n t  and prospec-  
t i v e  p r o j e c t  assignments,  and t o  f u r t h e r  t h e  g e n e r a l  c a p a b i l i t i e s  of NASA. Areas of involvement i n c l u d e  
s p a c e c r a f t  advanced development, autonom.ous systems, space power and p r o p u l s i o n  systems, e l e c t r o n i c s ,  in-  
formatios: systems technology, and b a s i c  r e s e a r c h  i n  such f i e l d s  a s  f l u i d  phys ics ,  polymer m a t e r i a l s ,  and 
app 1 i e d  mat hemat i cs . 

Science Propram - The Laboratory p a r t i c i p a t e s  i n  s c i e n t i f i c  exper iments  on bo th  JPL-managed and non-JPL, 
managed f l i g h t  p r o j e c t s .  This  p a r t i c i p a t i o n  i n c l u d e s  n o t  on ly  t h e  performance of s c i e n t i f i c  i n v e s t i g a t i o n s  
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1980 1981 
1979 Budget Current  Budget 

Actual  Estimate- Est imate Est imate 

D i r e c t  Support.............~~....~.o~...................~..~om 559 620 590 

1,126 - Center ManaPement and Operat ions Support...................... 1,093 1,151 

To ta l ,  permanent positions.................................. 3.686 3.698 3,780 

Summary of Fund Requirements 

1980 
1979 Budget Curren t  

Actua l  Estimate Estimate 
(Thousands of Do l l a r s )  

I. Personnel  and Related Costs. ............................ 114,547 113,934 126 168 

11. Travel. . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .e . .o. . .  4,132 3,800 4,805 

111. F a c i l i t i e s  Services..  ................................... 10,224 10,577 13,004 

IV. Technical  Services...............o.............m..~.ag.o 2,847 2,966 3,074 

V. Management and Opera t ions  ............................... 6,465 6,181 6,639 

To ta l ,  fund requirement............................. 138.215 137,458 153 690 

SIMULATED RESEARCH AND PROGRAM MANAGEMENT BUDGET 

EXPLANATION OF CHANGES 

582 

1,110 

3.799 

1981 
Budget 

Estimate 

126,855 

5,572 

15,272 

3,319 

6,850 

157.868 

Personnel  and Related Costs - The i n c r e a s e  from t h e  1980 budget estimate t o  t h e  1980 c u r r e n t  estimate is  
a t t r i b u t a b l e  t o :  (1) h ighe r  average  salaries r e s u l t i n g  from m e r i t  i n c r e a s e s  i n  1979; (2)  a h igher  manpower 
e s t i m a t e  f o r  1980; and (3) an  i n c r e a s e  i n  c o s t  of b e n e f i t s  a s s o c i a t e d  w i th  (1) and ( 2 ) .  The dec rease  from 
1980 c u r r e n t  estimate t o  1981 budget estimate i s  a t t r i b u t a b l e  t o  t h e  r educ t ion  of p o s i t i o n s  planned i n  1981. 
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Travel  - Travel  remains a t  approximate ly  t h e  same l e v e l  of e f f o r t  w i t h  i n c r e a s e s  a s s o c i a t e d  w i t h  h igher  
a i r f a r e s ,  lodg ing  rates, and r e n t a l  c a r  costs .  

F a c i l i t i e s  Se rv ices  - The i n c r e a s e s  from t h e  1980 budget estimate t o  t h e  1980 c u r r e n t  estimate, as w e l l  as 
t h e  i n c r e a s e  i n  t h e  1981 budget estimate are r e q u i r e d  f o r  t h e  c o s t  of maintenance,  a l t e r a t i o n s  and repairs ,  
and f o r  o p e r a t i o n  of f a c i l i t i e s ,  i n c l u d i n g  u t i l i t i e s  c o s t s .  Also  inc luded i s  a minor p o r t i o n  f o r  upgrading 
l a b o r a t o r y  equipment, 

Technical  S e r v i c e s  - The i n c r e a s e  i s  based on i n f l a t i o n  f o r  t h e  same l e v e l  of s e r v i c e s  now a v a i l a b l e .  

Manapement and Operat ions  - The i n c r e a s e  i s  based on i n f l a t i o n  f o r  t h e  same l e v e l  of management and opera-  
t i o n s  a c t i v i t i e s  w i t h  a s l i g h t  i n c r e a s e  i n  communication a c t i v i t i e s .  
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JD PROWISION LABORATORY 

GREATER 10s ANGELES AREA Approximate Distance to JPL From 

International Airport . . . . 
Burbank Airport . . . .. . . 

30 miles 
15 miles 
35 miles 
15 miles 
15 miles 
20 miles 
6 miles 
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JET PROPULSION LABORATORY 
L E G E N D  

BlC . N o  . Title Locolion 

I 1  . Spoce Sciences Lob . . . . . .  E-? 
13 . Off icer .  Lob 6 Shop . . . . . . .  0-3 
18 . Structurol Test Lob . . . .  . D-2 
20 . Shop Test Cel l  N o  . 2 (L iq)  . . . .  D-2 
23 . Shop Test Cel l  No . 12 (Liq) . . .  E-? 
31 . Test Cel l  (Liq) . . . . . . . . . . . .  E-? 

35 . Mag Flu N Tonk Shelter . . . . . .  B-1 
41 . Hi-Temp Lob . . . . . . . . . . . .  0 - 3  

0-3 
46 . Shop Test Cel l  No . 42 (Liq) . . .  D-3 
47 . Plont Protection 
53 . Conditioning Lob 

55 . Mix ing  Lob ( b l i d )  . . . . . . . . .  0-2  
57 . Test Cel l  (A i r  Fuel) . . . . . . .  C-2 
58 . Compreslor Bldg . . . . . . . .  C- 2 
59 . Chemistry Lob . . . . . . . . . . .  0-3  
65 . Moteriols Lob . . . .  
67 . Microbiology Foci l i ty  
71 . Mechanics Stores . . . . . . .  0 - 2  
72 . Engineering Off ices . . . . . .  C-2 
73 . Util i t ies Area Storqje . . . . . .  D-2 
74 . Test Cel l  (Chemistry) . . . . . .  0 -3  
77 . bil Science Lob . . . . . . . .  C-2 
78 . Hydraulics Lob . . . . . . . . . . .  0-3 
79 . W i d  Tunnel (20 inch) . . . . . . .  C-2 
80 . Wind Tunnel (21 inch) . . . . .  C-2 
81 . Battery Loborotory . . . . . . . .  E-2 
82 . Environmental Test Lob 
83 . Electronic Ports 6 

Egineering . . . . . . . . . . . .  C-2 
84 . Test Cel l  6 W i d  Chemistry . . .  0 - 2  
85 . Business Systems Of f ice . . . . . .  C-2 
86 . Oxid i re r  Grinding ( W i d )  . . . .  D-2 
87 . Ovens ( b l i d )  . . . . . . . . . . . .  0 - 2  
BB . M i x i n g  Lab (Solid) . . . . . . . . .  0- 2 
89 . Processing Lob (Solid) . . . .  

91 . Air  Dryer (Wind Tunnel) . . . . .  C- 2 
92 . C m l i n g  Tower (Wind 

Tunnel) . . . . . . . . . . . . . .  C-2 
93 . Vaporizer (Wind Tunnel) . . . . .  C-2 
97 . D e v e l w n t  Lob 6 Offices 0- 2  
96 . Prepamtion Sop ( b l i d )  . . . . .  D- 2 

99 . Chemistry L& (Solid) . . . . . . .  0 - 3  

42 . Tert Cel l  (Liq) . . . . . . . . . . . .  

90 . Shop Test Ce l l  No . 51 . . .  

el+ . N o  . Title Location 

103 . Fabricotion Shop . . . . . . . . . . .  E-3 
106 . Test Cel l  (A i r  Fuel) . . . . . . . . .  C- 2  
107 . Test Cel l  . . . . . . . .  
109 . Cooling Tower (Wind Tu 

110 . Fuel Stor Tank . . . . . . . . . . . .  C-2 
1 I I . Generol Off ices B l d g  . . . . . . . .  8-2 
114 . Cofeterio 6 Offices . . . . . . . . .  C-3 
115 . Heoting Plont ( W i d )  . . . . . . . .  0 - 2  
I I6  . Propellont Storoge Dock . . . . . .  D-3 
117 . Test Cel l  ( b l i d )  . . . . . . . . . .  D-2 
I 1 8  . Cooling Tower . . . . . . . . . . . .  C-3 
I20 . Cooliny Tower . . . . . . . . . . . . .  D-2 
I 2 1  . Employment Development Ctr . . .  E-2 
122 . Engineering Off ices . 
25 . Combined Electronics . . . . . . . .  C-3 
26 . Systems D i v  Off ice Bl+ . . . . . .  B-2 
29 . Test Cel l  (Chemistv) . . . . . . . .  0 -3  
30 . Engineering Off ices . . . . . . . . .  C-2 
33 . Service Dock . . . . . . . . . .  C-2 

35 . Guord Shelter . . .  
36 . C o o l i g  Tower . . . . . . . .  C-2 
37 . Cooling Tower . . . . . . . . . . .  C-2 
38 . Engineering Off ices . . . . . . . . .  C-2 
40 . Mogozine X Temp . . . . . . . . .  C- 2  
41 . Magozinc X Temp . . . . . . . . .  C- 2  
45 . Mogozine Propellant . . . . . . . . .  D-2 
47 . Cool i rp  Tower . . . . . . . . . . . . .  D-2 

148 . Energy Converaion Lob . . . . . . .  C-2 
150 . 25-11 W c e  Simulota . . . . . . . .  8-2 
152 . Horordaua Chemicol S t a  . . . . . .  C-3 
156 . Conpuler Program Of f i ce  . . . . .  8-3 
157 . Egineer ing 6 Mechanics 

158 . Motniol Reuorch Pmc-Lob . . .  C-3 
159 . Punp Harm (Water) . . 
160 . Sowage L iH  Station . . 
161 . Telecommunications Lob . . . . . . .  C-3 
165 . Cooling Tower . . . . . . . . . . . . .  C-3 
166 . Coolirp Tower . . 
167 . Cafeteria . . . . . . . . . . . . . . .  8-3 
16B . Space Sciences l n s t d t  Sys Lob . . .  8-3 
169 . Lrpimering Of f i ce  El+ . . . . . . .  8-3 
170 . Fabricotion Shop . . . . . . . . . . .  C-3 
171 . Moterials Service SI+ . . . . . . .  C-4 
173 . Test Shelter . . . . . . . . . . . . . .  E-2 
174 . Cooling Tower . . . . . . . . . . . .  C- 2 
175 . Water h u r v o i r  . . . . . . . . . . . .  E-? 

34 . 5hop Test Cel l  . . .  

SI* . . . . . . . . . . . . . . . . . .  c-3 

BI* No . Tqtlc Locat ion 

177 . Tronsportotion. Goroge . . . . .  D- 2  
179 . Spocecroft Assy Focil i ty . . .  8-3  
180 . Central Engineering B l d g  . . .  8-3 
182 . Bus Stop Shelter . . . . . . . . . .  E-2 
183 . Physicol Science Lob . . . . . .  8-3 
184 . Electronic Stores . . . . .  1 . .  C-3 
185 . Programming Of f i ce  . . . . . .  8-3 
186 . Spoce Sciences Div  Bldg . . . .  A-3 
187 . Chemicol Storoge . . . . . . . . .  D-3 
188 . Engineering Focil i t iesBldg . . .  C-2 
189 . Electronics Lab -Annex . . . .  C-3 
I90 - IPOA . Procurement Off ices . 8 - 4  
191 . Horordous Test Boy . . . . . . .  E- 2  
192 . Propulsion Engineering . . 
I 9 5  . Guord Shelter . . . . . . . .  
196 . Guord Shelter . . . . . . . .  8-2 
197 . Solid-Propellqnt Process Lob . . D-2 
198 . Guidonce Lob . . . . . . . . .  C-3 
199 . Celestiol Simulotor B ldg  . . . .  C-3 
700 . Plont Engineering Services . . .  8-4 
201 . Corpn te r  Shop . . . . . . . . . .  8-4 
202 . Procurement Offices . . . . . .  8-4 
209 . llluminotor Tower . . . . . . . .  D - I  
210 . Bloine Trock . . . . . . . . . . . .  D - l  
212 . Antenna Lob . . . . . . . . . . .  D-1 
213 . Cooling Tower 'A'. '8'6'C'. . . .  8-2 
218 . Credit Union . . . . . . . . . . . .  8-3 
220 . C . R . S .  Terminal 8ldg . . . . . .  C- 2  
224 . Sever L i f t  Stotion . . . . . . .  8-4 
225 . Guord Shel ter -Mcvl  . . . . .  C- l  
226 . b l v e n l  Storoge Bldg 
227 . Guard Shelter . . . . . . . . . .  8-1 
228 . CooliFg Tower (A 6 8) . . . . .  8-2 
229 . Shielded &om Bldg . . . . . . .  C-3 
230 . Space Flight Operotions 

Faci l i ty  . . . . . . . . . . . . . .  8-2 
231 . Point Shop . . . . . . . . . . . . .  8-4 
23.7 . Spocecroft Development Bldg . 8-3 
234 . Lumber Stor B l d g  . . . . . . . . .  B-4 

239 . Low-Temp b l i d  Pmp Mog . . . .  D-2 

24.4 . Hi-Temp Stor Mog . . . . .  D-2 
245 . Spectroscopy Lob . . . . . . . .  8- 2  

. . . . . . . . . . .  C-2 
248 . IO-ft Spoce Simulotor . . . . . .  C- 2  

241 . Shipping 6 Receiving . . . . . . .  B- 4  
243 . Remote Antenno Range Conti . . B-1  

246 . b i l s  Test Lob 

8 1 4  . No  1 . 1 1  Loc : . 3 . .  

269 - V o s ~ t o ~  . Rcceptton 8149 . . . -  

251 - Gyro Lob . . . . . .  

256 . Model Ronge Control Bldg . . . .  

J . .  
. . . . . .  . a ... 

A ?  

253 . Low-h2og lr i t trterencr l o b  . . .  t - 4  

255 . Sewage Li f t  5lolion . . . . .  d -  
A -  i 

257 . Guord lslond . . . . . . .  8-3 
258 . Woter Reservoir . . . . . . . .  c-: 
259 . LiquidNi l rogenBot t l ing Stor . D-2  
260 . Illuminator Equipment Bldg . . .  8 - 1  
261 . Moteriol Storage . . . . . . . . .  C - 3  

0-1 

264 . SFOF Sys Dev Lob . . . . . . . . .  8-3 

268 . Pump House . . . . . . . . . . . .  8-1 

250 Giiard Sheltrr 

262 . Radiometer B ldg  . . . . . .  
263 . Protective Services Bldg . . . . .  C-3 

267 . Woter Reservoir . . . . . . . . . .  8 - 2  

269 . Grounds MuintenonceBIdg . . .  C-4 
270 . kwogeMcte r ing  Stotion . . . .  A - J  
271 . Oil Borrel Stor . . . . . . . . . .  C - 3  
272 . Eost Illuminator Bldg . . . . . . .  C-1 
273 . Eost Illuminator Tower . . . . .  C - 1  
274 . C m l i n g  Tower . . . . . . . . . . .  C - 3  
275 . Chemicol Stor Prop Bldg . . . .  0 - 2  
276 . Chemicol StorPropBldg . . . . . .  D-2 
277 . Isotope Thermoelectric l o b  . . .  D - 2  
278 . Helicopter Moint  Hongor . . . .  C-2 
279 . Guord lslond . . . . . . . . . .  8 - 3  
280 . Stotic Test Torer  . . . . . . . . .  D-2 
281 . F*remon / Guord Stotion . . .  C-3 
283 . Metol  Storoge Building . . . .  C-3 
284 . Tronaportotion Of f ice S l d g  . . .  0-2 
285 . Arroyo Bridge . . . . .  E - :  
286 . Guord Bldg.Anoyo . . . . . . . .  E- 2 
287 - Islond Gvord Bldg . . . . . . . . .  E-? 
288 . Project Equipment Storage . . .  C -2 

'A '  Gate . . . . . . . . . . . . .  A- 3  
'8 '  Gore . . . . . . . . . . . .  A - 3  
'C' Gote . . . . . . . . . . . . .  8-2 
'D' Gote . . . . . . . . . . . . . .  f - 2  
' E '  Gote . . . . . . . .  8 - ?  
'F' Gote . . . . . . . . .  8-: 
' G ' G o t e  . . . . . . . .  A - 2  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1981 ESTIMATES 

SUMMARY OF AERONAUTICAL RESEARCH AND TECHNOLOGY 
OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 

1980 1981 
1979 Budget Current Budget 
Actual Estimate Estimate Estimate 

(Millions of  Dollars) 

Research and development.................................. 264.1 300.3 308 . 3 290.3 
Construction of facilities................................ 76.5 62.5 62.5 45.3 

194.1 199.5 207.7 - Research and program  management.........................^. 178.5 

519.1 556.9 570.3 543.3 

Number of direct positions (end of year) associated with 
aeronautical research and technology 3,723 3,772 3,733 3,772 

'The objectives of the Aeronautical Research and Technology program are to provide the Nation with the 
necessary technology for safer, more economical, more efficient, and environmentally acceptable air trans- 
portation; to maintain a strong U.S. competitive position in the international aviation marketplace; and 
to support the Department of Defense in maintaining the superiority of U.S. military aircraft. 

...................... 

The 1981 program supports these objectives by stressing the technology areas judged to be the most 
critical by special assessments, advisory groups, and by industry and other users of technology within 
and outside the Federal Government. The 1981 activities are designed to maintain a strong research and 
technology base position in the various technology disciplines. Strength in this fundamental research 
and technology is essential to the future development of new, improved aeronautical products. Emphasis 
will be placed on improving aircraft energy efficiency and performance; reducing noise and pollution; 
improving safety and terminal area operations;.and on advancing long-haul and short-haul air transportation 
concepts. 
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In the area of transport aircraft technology, efforts to reduce aircraft noise and emissions, to improve 
terminal area safety and aircraft operations, and to evaluate the suitability of broad specification jet 
fuels for use in current and future commercial jet engines will continue. 
energy efficiency technology efforts, including further testing of individual components to validate the 
technology for use in high-bypass turbofan engines as part of the energy efficient engine program and the 
evaluation of active control technologies in the energy efficient transport program. 

Major emphasis will be on aircraft 

Rotorcraft activities will continue to address rotor aerodynamics, structures, avionics, flight dynamics, 
terminal operations, engines and drive systems and rotor system design with new emphasis in FY 1981 on 
analytical modeling and systems verification. General aviation activities will emphasize the reduction 
of noise and emissions, improved crashworthiness, and an expanded stall/spin data base. In vertical take- 
off and landing technology, broad based technology for future military and civil aircraft applications will 
be continued. Supersonic cruise research will place emphasis on the interactions between the airframe and 
propulsion system, long-life structural tests, and the development and demonstration of critical low-speed 
technologies unique to variable cycle engines. Also, efforts in the area of high performance aircraft will 
continue on configuration aerodynamics and flight testing of highly maneuverable aircraft technology 
concepts. 

The construction of facilities program for 1981 in support of aeronautical research and technology 
objectives includes completion of the modifications to the central air system at the Lewis Research Center, 
Cleveland, Ohio, for which initial funding was provided in N 1980. The 1981 program also includes con- 
struction of a man-vehicle systems research facility, modification of the steam ejector system and thermal 
protection laboratory, and modification of the unitary plan wind tunnel at the Ames Research Center, 
Moffett Field, California; modifications to the avionics integration research laboratory, modifications 
to the aircraft landing dynamics facility, and completion of rehabilitation and modification of the gas 
dynamics laboratory at the Langley Research Center, Hampton, Virginia; and rehabilitation of electrical 
switchgear in the engine research building at the Lewis Research Center. 

The research and program management funding provides for the civil service salaries, travel, electric 
power for wind tunnel operations, and other general installation costs necessary to conduct the aeronautics 
program. 
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WSEARCH AND DEVELOPMENT 

ESTIMATED EY 1 9 8 1  OBLIGATIONS FOR 
EQUIPMENT TO BE PLACED AT !JUA INSTALLATIONS 

Program Budget L i n e  I t e m  
1981 

(Thousands of D o l l a r s )  

Space  T r a n s p o r t a t i o n  Systems ................................................................ 95,494 

Space  S h u t t l e  .......................................................................... (52,552) 

Space  F l i g h t  O p e r a t i o n s  ................................................................ (42,942) 

............................................................. Expendable  Launch V e h i c l e s  (0) 

Space S c i e n c e  ............................................................................... 7,953 

.................................................................. P h y s i c s  and Astronomy (4,559) 

.................................................................. P l a n e t a r y  E x p l o r a t i o n  (799) 

L i f e  S c i e n c e s  .......................................................................... (2 ,595)  

Space  and Terrestrial  A p p l i c a t i o n s  .......................................................... 15,213 

A e r o n a u t i c s  and Space  Technologll  ............................................................ 37,951 

A e r o n a u t i c a l  Resea rch  and Technology ................................................... (30,288) 

Space  Resea rch  and  Technology .......................................................... (7,168) 

Energy Technology ...................................................................... (95) 

T r a c k i n g  and Data A c q u i s i t i o n  ............................................................... 18,230 

GRAND TOTAL ................................................................................. 174,441 
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NATIONAL AERONAUTICS AblD SPACE ADMINISTRATION 

SUWARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1981 BUDGET 

RECEIVING 'INSTALLATION, FY 1981 RELATED 
BUILDING LOCATION, AND OBLIGATIONS FACILITY 

PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT 

FY 1978 
Bldg. 30, 72-78-03 Canplex p o s t  f l i g h t  o r b i t e r  Modifications 

to  adminis- 
trative Bldg. 
30. CofF 
P r o j e c t  9370 

Space S h u t t l e  Johnson Space Center O r b i t e r  Data %duction Computers to  support  900 

d a t a  reduct ion.  

Space F l i g h t  Operations Johnson Space Center 
Bldg. 30, 72-77-04 

Space F l i g h t  Operations Johnson Space Center 
Bldg. 30, 72-77-05 

Space F l i g h t  Operations Johnson Space Center 
Bldg. 30, 72-78-01 

Space F l i g h t  Operations Johnson Space Center 
Bldg. 30, 72-78-02 

Telemetry Processing 
Equipment 

Master I n t e r f a c e  
Timing 

Wide Band Recorder/ 
Switch 

Provides i n t e r f a c e  
between mission c o n t r o l  
c e n t e r  and space t rack ing  
d a t a  network. 

Provides c e n t r a l  timing 
system f o r  the  mission 
c o n t r o l  center. 

Provides c a p a b i l i t y  f o r  
switching and recording 
a l l  d a t a  input  t o  t h e  
mission c o n t r o l  cen te r .  

1200 

55 

102 8 

Display Control /Shutt le  Provides d i sp lay  c o n t r o l  2 182 
Data Processing Complex system and i t s  i n t e r f a c e  t o  
I n t e r f a c e  S h u t t l e  Data Processing 

Complex 

FY 1980 
Modifications 
t o  MCC, 
Bldg. 30. 
COfF P r o j e c t  
9 370 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUMMARY OF M O R  EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1981 BUDGET 

RECEIVING INSTALLATION, PY 1981 RELATED 
BUILDING LOCATION, AND OBLIGATIONS FACILITY 

PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT 

Space F l i g h t  Operations Johnson Space Center 
Bldg. 5 ,  72-78-01 

Space F l i g h t  Operations Johnson Space Center 
Bldg. 30, 12-19-05 

Space F l i g h t  Operations Johnson Space Center 
Bldg. 30, 12-19-06 

900 EY 1978 Spacelab Simulator (SUI  Simulator to  train f l i g h t  
and ground crews f o r  t h e  Modifications 
operat ion and monitoring 
of Spacelab subsystems. 

to  accommodate 
Spacelab Support 
Module Simulator 
Bldg. 5 

F l i g h t  Planning 
System I11 

Hardcopy Unit 

Purchase of special equip- 1000 
ment f o r  design and 
documentation of missions 
with t h e  i n t e n t  of increas ing  
the design c a p a b i l i t y  to  60 
f l igh ts /year .  

To provide hardcopy o f  284 
D i g i t a l  D a t a  Display from 
the  SDPC. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

S W Y  OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED I N  FY 1981 BUDGET 

RECEIVING INSTALLATION, FY 1981 RELATED 
BUILDING LOCATION, AND OBLIGATIONS FACILITY 

PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMHATIC PURPOSE ($ I N  THWS.) PROJECT 

Space F l i g h t  Operat ions  Johnson Space Center 
Bldg. 30, 72-79-07 

Space F l i g h t  Operat ions  Johnson Space Center 
Bldg. 30, 72-79-06 

Space F l i g h t  Operat ions  Johnson Space Center 
Bldg. 30, 72-79-09 

Space F l i g h t  Operat ions  Johnson Space Center 
Bldg. 30, 72-79-10 

Space F l i g h t  Operat ions  Johnson Space Center 
Bldg. 30, 72-81-02 

Space F l i g h t  Operat ions  Johnson Space Center 
Bldg. 30, 72-81-01 

Space F l i g h t  Operat ions  Johnson Space Center 
Bldg. 1 2 ,  72-01-03 

Payload Operat ing 
Control  Center (POCC) 
Computer 

POCC Communications 
I n t e r f a c e  

Payload Data 
I n t e r l e a v e r  System 

Text and Graphics 
Sys t e m  

POCC Display Control  

Reconfigurat ion Data 
C o l l e c t i o n  System 
(RDCS) 

Univac 1108 Upgrade 

To p rov ide  t h e  c a p a b i l i t y  
t o  p rocess  command and 
c o n t r o l  parameters  from 
s e v e r a l  independent 
payload d a t a  streams 
simultaneously.  

To p rov ide  c a p a b i l i t y  t o  
b r i n g  independent payload 
high r a t e  d a t a  stream i n t o  
JSC POCC. 

Downlink system t o  accep t  
and p rocess  d i g i t a l  d a t a  
from S h u t t l e  PDI. 

System t o  provide f o r  up l ink  
of t e x t  and g raph ics  
informat ion t o  t h e  S h u t t l e .  

To p rov ide  d i sp lay  moni tor ing 
c a p a b i l i t y  f o r  experiment 
systems data .  

A computer system used t o  
c o l l e c t  r econf igura t ion  
d a t a  and t o  c o n s t r u c t  t a b l e s  
necessary f o r  t h e  recon- 
f i g u r a t i o n  of t h e  Mission 
Control  Center.  

Replacement of the  c e n t r a l  
p rocess ing  u n i t s  and 
p e r i p h e r a l s  on Cen t ra l  
Computing Complex. 

10 

1544 

586 

6 10 

443  

120 

960 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUWARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1981 BUDGET 

PY 1981 RELATED 
OBLIGATIONS FACILITY 
($ IN THOUS.) PROJECT 

RECEIVING INSTALLATION, 
BUILDING LOCATION, AND 

PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAHHATIC PURPOSE 

Physics and Astronomy Goddard Space F l i g h t  Center 
51-81-0 1 

Space Applications 

Space Applications 

Space Applications 

space Applications 

Space Applications 

Goddard Space F l i g h t  Center 
Bldg. 28, 51-81-02 

Goddard Space F l i g h t  Center 
Bldg. 22, 51-81-03 

Goddard Space F l igh t  Center 
Bldg. 2 2 ,  51-81-04 

Goddard Space F l i g h t  Center 
Bldg. 2 2 ,  51-81-05 

Goddard Space F l i g h t  Center 
Bldg. 28, 51-81-06 

Science and Applicat ions 
Canputing Center (SACCI 
upgrade 

VAS Assessment Processor 

Goddard Modeling Activi ty  
Advance Computer System 

Goddard Modeling Amdahl 
Computer System 

Goddard Modeling T e r r a b i t  
Memory 

Landsat-D 
Ground Support Sys tern 

4140 Funding also 
supported by 
Planetary 

Replace SACC equipment 
w i t h  new computer system 
t h a t  w i l l  include an an- 
l i n e  m a s s  s to rage  device Explorat ion 
to  meet OSS program 
requirements. 

Ut i l iza t ion  of 
geosynchronous VAS 
d a t a  i n  model impact 
s tud ies .  

Supplants and extends 
c a p a b i l i t y  of e x i s t i n g  
Amdahl 470V/6 f o r  
a p p l i c a t i o n s  i n  atmospheric 
sounding retrieval, d a t a  
set  assembly, atmospheric 
modeling, numerical f o r e c a s t  
development i n  support  of  
Global Atmospheric Research 
Program (GARPI and NASA 
c l imate  Research Program. 

1 1 2  

2850 

Lease and renta l  of major 281 
ADP System. (see 51-81-03) 

For use on Amdahl Computer 
system t o  provide memory 
s to rage  and retrieval to  
support  a d d i t i o n a l  programs. 

System to  support  Landsat-D 10200 
Mission. S p e c i f i c  require-  
ments under development. 

250 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1981 BUDGET 

RECEIVING INSTALLATION, FY 1981 RELATED 
OBLIGATIONS FACILITY BUILDING MCATION, AND 

EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER 

Aeronautical Research W s  &search Center IBM 3033, o r  an equivalent Provides compatibility w i t h  5400 Funding a l s o  
and Technology Bldg. N-233, 21-81-01 performance general purpose present  peripheral  equipment 

computer system and in t e r ac t ive  operating Research and 
system f o r  in terac t ion ,  on- 
l i n e  computing f o r  wind 
tunnels, graphics, space 
s h u t t l e ,  and general 
purpose computing a t  the  
Center. 

supported by Space 

Technology and 
other programs. 

Aeronautical Research Marshall Space F l igh t  
and Technology Center 

Bldg. 4663, 62-81-01 

Space Research 
and Technology 

Marshall Space Fl ight  
Oenter 
Bldg. 4700, 62-80-02 

C a l  Canp Disc Systems 

PDP VAX 11/780 - 
NEEDS Data Base  
Management System 

Provides mass storage 
capabi l i ty  f o r  the U-1108 
canputer . 

204 

Required fo r  Phase 11 Of the 800 
End-to-End Data System (NEEDS) 
program, which is  a program 
t o  develop an advanced real-  
time space da ta  acquisi t ion 
system. 

Funding a l s o  
supported by Space 
Research and 
Technology, Energy 
Programs Technology, and 09TS 

SA 18 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
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RECEIVING INSTALLATION, FY 1981 RELATED 
BUILDING LOCATION, AND OBLIGATIONS FACILITY 

PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ I N  THOUS.) PROJECT 

Tracking and Data 
Acquis i  t i o n  

Tracking and Data 
Acquis 1 t ion  

Tracking and Data 
Acqu i s i t ion  

Required t o  conduct t h e  4700 Space a v a i l a b l e  

t h e  Space Telescope 
Observatory wi th  planned 
miss ion  l i f e  of 15  
yea r s .  The d a t a  system 
w i l l  r e q u i r e  new space  
area of 5,000 square  f e e t .  

Goddard Space F l i g h t  Center  Space Telescope 
Bldg. 14 ,  51-80-04 Opera t ions  Con t ro l  r ea l- t ime  o p e r a t i o n  of 

Center  Data System 

Goddard Space F l i g h t  Center  N e w  system t o  c a p t u r e  
Bldg. 23, 51-81-01 Spacelab payload d a t a  

up t o  50 Mbs, peak, of 
composite exper iments ,  
demul t ip lex  and 
p reprocess .  

Goddard Space F l i g h t  Center  Mission Operat ions  
Bldg. 14 ,  51-81-02 Computing F a c i l i t y  

(MOCF). Required t o  
r e p l a c e  o b s o l e t e  
S p a c e c r a f t  Con t ro l  

.Computing System 
and provide more 
nea r  r e a l  t ime suppor t  
c a p a b i l i t y  a s  w e l l  a s  
g r e a t e r  r e l i a b i l i t y  and 
economy of ope ra t ion .  

Required f o r  suppor t  f o r  
e a r l y  Spacelab miss ions .  

3230 

Provides  miss ion  o p e r a t i o n s  3300 
suppor t  computer c a p a b i l i t y  
t o  GSFC POCC's a s  r e q u i r e d .  

Space a v a i l a b l e  

Space a v a i l a b l e  
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PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ I N  THOUS.) PROJECT 
FACILITY OBLIGATIONS 

Tracking and Data 
A c q u i s i t i o n  

Tracking and Data 
Acqu i s i t ion  

Tracking and Data 
Acqu i s i t ion  

Goddard Space F l i g h t  Center  POCC P i l o t  Model (POCCNET). 
Bldg. 14 ,  51-80-02 Th i s  a c q u i s i t i o n  i s  t h e  

s tart  of t h e  d e s i g n  and 
procurement of s e v e r a l  ., 
mini /midi  computers and 
p e r i p h e r a l s  t o  b e  used 
as a nuc leus  f o r  t h e  new 
POCCNET p i l o t  model POCC. 
The p i l o t  model w i l l  
demonstra te  t h e  concept 
of d i s t r i b u t e d  p rocess ing ,  
v i r t u a l  p e r i p h e r a l s ,  
common so f tware ,  shared 
re sources  and computer 
networking. 

Goddard Space F l i g h t  Center  Miss ion Opera t ions  
Bldg. 14 ,  51-80-03 Computing F a c i l i t y  

(MOCF). Required t o  
r e p l a c e  o b s o l e t e  F l i g h t  
Dynamics and A t t i t u d e  
computation system and 
p rov ide  more r e a l  t i m e  
suppor t  c a p a b i l i t y  a s  
w e l l  a s  g r e a t e r  relia- 
b i l i t y  and economy of 
ope ra t ion .  

Wallops F l i g h t  Center 
5 3-81-01 

Impact P r e d i c t i o n  
System - Computer 
w i t h  P e r i p h e r a l s  

Required t o  suppor t  t h e  1900 Space a v a i l a b l e  
miss ion  c o n t r o l  workload 
i n  t h e  1980 's  and beyond 
i n  o r d e r  t o  meet qu ick  
turnaround,  inc reased  
suppor t  e f f i c i e n c y  
requirements  and t o  
minimize development and 
r e c u r r i n g  c o s t s  wi th  each 
new miss ion.  The POCCNET 
concept  i s  envis ioned a s  
v e r y  c o s t  e f f e c t i v e  i n  
t h e  TDRSS/STS/Spacelab/ 
MMS era. 

Prov ides  miss ion 
o p e r a t i o n s  suppor t  
computer c a p a b i l i t y  t o  
GSFC POCC's as requ i red .  

Provide r ea l- t ime  impact 
p r e d i c t i o n  of sounding 
r o c k e t s  launched from WFC. 

3100 

2600 

Space a v a i l a b l e  

Space a v a i l a b l e  
Funding also 
supported by 
OSTA, OAST, and 
OSS Programs. 
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